Designing Transport & Urban Forms for the Australia of the 21st Century by Richmond, Jonathan et al.
INSTITUTE OF
TRANSPORT STUDIES
The Australian Key Centre
in Transport Management
The University of Sydney
WORKING PAPER
ITS-WP-96-5
Designing Transport &
Urban Forms for the
Australia of the 21st
Century
Chaired by Jonathan Richmond,
NSW Department of Transport
Visiting Professor of Transport
Planning
Papers presented at the Institute of
Transport Studies (Sydney) by Jonathan
Richmond, Patrick Troy, David Hensher &
David Bray on Tuesday 30 April 1996.
NUMBER: Working Paper ITS-WP-96-5
TITLE: Designing Transport & Urban Forms for the Australia of the 21st 
Century.
ABSTRACT:
Papers presented at workshop on “Designing Transport & Urban
Forms for the Australia of the 21st Century” on Tuesday 30 April
1996 at the Institute of Transport Studies (Sydney), University of
Sydney.  Four papers critically review the direction of current
Australian policies for transport and urban form and make
recommendations for the development of affective policies for the
Australia of the 21st Century.
AUTHORS: Jonathan Richmond, Patrick Troy, David Hensher & David Bray.
CONTACT: Institute of Transport Studies: (Sydney & Monash)
The Australian Key Centre in Transport Management
Graduate School of Business
University of Sydney  NSW  2006
Australia
Telephone: +61 2 351 0071
Facsimile: +61 2 351 0088
E-mail: itsinfo@its.usyd.edu.au
DATE: April, 1996
TABLE OF CONTENTS
INTRODUCTION:
BY:  JONATHAN RICHMOND
SECTION 1:
PAPER BY JONATHAN RICHMOND:
SIMPLICITY & COMPLEXITY IN DESIGN FOR TRANSPORT SYSTEMS
AND URBAN FORMS
SECTION 2:
PAPER BY PATRICK TROY:
STRUCTURE & FORM OF THE CITY AND URBAN CONSOLIDATION
SECTION 3:
PAPER BY DAVID HENSHER:
SELECTIVE BUT IMPORTANT CHALLENGES FACING THE TRANSPORT
SECTOR
SECTION 4:
PAPER BY DAVID BRAY:
A TRANSPORT STRATEGY FOR ADELAIDE
Simplicity and Complexity in
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Jonathan E. D. Richmond
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Workshop at ITS, Sydney
30 April, 1996
The need for simplification is basic to the working of the human mind, but it keeps us
from creative solutions to our most pressing problems. While we too often base judgements on
static snapshot views of systems, historical illustrations show the necessarily dynamic
feedback-driven nature of transport systems and the other elements of the urban system with
which they interact. These relationships must be understood if transport planning is to have
meaning.
The concept of “balance” is shown to provide a basic metaphorical simplification in trans-
port planning in Los Angeles and Sydney and to lead to plans for more or less of particular
types of system without examining whether those elements should instead be reconfigured.
Plans for transit-based urban consolidation in Sydney are exemplary of what Christo-
pher Alexander calls the yearning for the physical and plastic characteristics of the past. An
understanding of the diverse and overlapping urban interaction patterns of the automotive
age shows why a more sophisticated approach is needed.
We have a better chance at successful planning if we broaden our horizons to engage the
difficult underlying questions about how lifestyles have developed and how residents would
like them to develop in the future, rather than attempting to fight trends which reflect basic
changes to city systems over time. 
INTRODUCTION — SIMPLE SOLUTIONS
Calcutta has a new Metro Rail in which there is great civic pride. It is more than
just clean: in a city gone out of control, it gleams as a symbol of hope. Art work
decorates the stations; the poetry of Tagore is on the platform walls. The escalators in
themselves provide a sort of Disneyland ride. There are no beggars, none of the clutter
and despair of the world upstairs.
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Metro Rail, Calcutta, seems to be an obvious and simple choice when the focus is
on physical capacity:
Despite improvement in the existing transport system it finally failed to keep
pace with the increasing trend of population. To begin with, the road space was
limited. By the early seventies the situation became intolerable — traffic became a
snarl of trams, buses, taxis, private cars, mini-buses. Moving in Calcutta became a
dreaded thing with people hanging precariously from footboards of buses; made
still worse during the rains by water logging, stoppage of trams, slowing down of
buses. A team of the Planning Commission appointed to look into the matter
came to the conclusion that there was no alternative to an Underground Railway
for Calcutta…
Rapid urbanisation and consequent population explosion took place in cities
all over the world around the turn of the century. It was found that the only thing
that answered the problem was an Underground Railway. Technological advances
around this time also made construction of such Railways feasible, either by the
“Shield Tunnelling” or by the “Cut and Cover” method. As a result, Underground
Railways became a standard feature of any big city in the industrialised countries
[Calcutta Metro Railway, 1983, p. 6-7].
While it is an easy jump from apparently successful railways elsewhere to potential
for success in Calcutta, the acontextual nature of such arguments leave the specific
problems of Calcutta unadressed. While the rail fare is low, it is still too high for the
multitude of people on the poverty-line in this reverse-upstairs-downstairs city. The
dilapidated buses plying the streets above — and that is describing them kindly —
remain packed out as they attempt to reach many destinations Metro Rail will never
serve. Bus passengers still hang “precariously from the footboards.” A desperate
woman pleads for me to give her money to feed her malnourished baby. Hunger and
despair prevail.
The Metro is a “simple” solution on more than one level. Let’s start by accepting
the system in concept. Did it need to be equipped with expensive automatic fare
machines when so many people are desperate for the lowest-paying jobs? In the rush
to get what was most “modern,” this probably wasn’t even given consideration. And
couldn’t more have been done to accommodate the bulk of poor people on the service?
Probably this was thought of. Beggars are not allowed on the platforms even in the
worst weather, and the desired image is clearly middle-class. But in any case, awkward
welfare considerations such as this do not seem to be on the agenda of transport
planners who want to keep their planning simple.
In transport terms, the Metro fails to examine the needs of Calcutta as a whole in
terms of the allocation of scarce resources. If traffic were to be controlled, the bus fleet
renewed, and buses given priority, there could be the potential for far more people to
benefit. This is a much more complex solution — especially in political and bureau-
cratic terms — for it would require both the possibility of redeploying the capital
funding used for the Metro and curbing the laissez-faire rule of traffic in a city where
any other principle is revolutionary.
The Metro is also a simple solution on a much larger level, however. How can a
2  Jonathan E. D. Richmond
city of such poverty give this much attention to rapid transit when the problems of
hunger and homelessness are so much greater?
I ask this question in a provocative way to make you say “well, are you suggesting
that Calcutta shouldn’t spend any money on transit at all?” My answer is that perhaps
indeed much less money should be spent on transit if the funds could be used
elsewhere. But my answer is also that if we gave attention to the deeper priorities we
might come up with new transit possibilities which more sensitively provide for the
local context. We might wish to encourage jitney usage, for example, promoting
standards of service and safety with financial incentives to private operators. Jitneys can
provide a frequent and convenient service while
employing large numbers of people, itself a
priority in India. They already exist but, if they
were organised and regulated could potentially
provide a higher level of service. Thus is but one
idea — and I give it to you as a way of seeing
how we can get out of the trap of simple
solutions that turn out to be lost opportunities.
But unfortunately, the workings of the human
mind don’t make answers requiring greater
creativity readily attainable. As Nietzsche put it,
we continually need a “narrower, abbreviated,
simplified world.” It is simpler to assume that
the technical fixes of other cities will cure
Calcutta’s problems as well.
Christopher Alexander (1965) explains in
his classic article “A City is Not a Tree” that “the
mind’s first function is to reduce the ambiguity
and overlap in a confusing situation… It is
endowed with a basic intolerance for ambiguity”
(part 2, p. 60). He illustrates this with concepts
from set theory to differentiate between struc-
tures in which no overlap occurs — trees — and
those structures in which overlap does occur —
semi-lattices (see Fig. 1). He provides examples
of several cities where “tree-like” planning has
taken place. Brasilia is a famous example where
all functions — living, working, playing — are
rigidly separated. This unnatural placing of
functions into rigidly separated boxes makes the
city seem lifeless. This is a criticism many people
have made of Canberra with its separated urban
functions, as well. It is not the way of natural
urban structures, Alexander says, where rich
overlap takes place between structures all the
time. Children naturally play all over the place,
for example:
Few self-respecting children will
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Fig. 1. A & B show a semi-lattice,
C & D a tree. (Alexander 1965, part
1, p. 59).
FIG. 1. A & B show a semi-lattice,
C & D a tree. (Alexander 1965, part
1, p.59).
even play in a playground…
One day it may be indoors, another day in a friendly gas station, another day
down by the river, another day in a derelict building, another day on a construc-
tion site which has been abandoned for the weekend. Each of these play activities,
and the objects it requires, forms a system. It is not true that these systems exist in
isolation, cut off from the other systems in the city. The different systems overlap
one another, and they overlap many other systems besides. The units, the physical
spaces recognised as play spaces, must do the same [part 2, p. 59].
I am going to argue that transport planning has been essentially “tree-like,” and
has given insufficient attention to the other elements of the city with which it not only
interacts but is naturally a part. This simplification of a complex reality is natural, but
it makes it unlikely that creative answers to modern problems will be achieved.
FEEDBACK IN TRANSPORT
Let us look at how transport as a problem is understood at its most basic. Almost
every transport economics course starts by defining transport as a derived demand —
something demanded in order to accomplish something else. From the beginning
then, transport is seen as a static concept in a one-way relationship with those activities
which demand it. But transport is part of a complex and dynamic system of elements
which overlap and interact in a plethora of ways at a given point in time and whose
interaction patterns, to make the situation yet more unbearably complex for the
planner yearning for simplicity, also shift over time in response to those interactions.
Transport cannot be like a controlled scientific experiment in which everything
else is held constant. As Colin Clark (1957) and later Peter Hall (1992) showed in
their famous articles of the same title — “Transport: Maker and Breaker of Cities” —
there is a symbiotic relationship between transport and other elements of city
structure. This is best illustrated historically, and I’d like to use “feedback,” a concept
from systems theory to help do so. There may be a demand for transport innovations
in a city. But if you change the transport infrastructure, there is a feedback effect
which alters both the initial demand for transport — it’s no longer the same demand
that led to the innovation — and changes the form of the city itself.
History of Transport Systems — A Dynamic Process
The streets of the medieval city were narrow and tortuous. The city was crowded
and compact. Its development was limited by the distance you could conveniently
walk. If you look at Jerusalem’s Old City or many Third World countries today, that is
what you still see. Transport acted as a constraint to the city’s development.
The mercantile and industrial revolutions changed the nature of cities. There 
wasn’t enough space for development within existing boundaries, and new factory
locations grew up which weren’t always near where people lived. For the first time a
spatial separation of work and residence began to take shape.
In London, the stress of expansion showed. In 1829 George Shillibeer brought
the bus to London — it could take more passengers than a stage coach and it stopped
more frequently. But it was still expensive and only for the wealthy. Dickens illustrated
the problem in Sketches by Boz:
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The early clerk population of Somers and Camden Towns, Islington and
Pentonville are fast pouring into the city… Middle-aged men, whose salaries have
by no means increased in the same proportion as their families, plod steadily
along, apparently with no object in view but the counting house. 
The clerks were living in the “walking suburbs” — for people who couldn’t afford
the bus fare. And let’s not forget the 4-mile path on the viaduct of London’s first
commuter railway to Deptford, used by 120,000 pedestrians in 1839 who couldn’t
afford to ride on the train (Weightman and Humphries, 1983, p. 100).
The pressures grew as the century progressed, crying out for an innovation, and
that innovation was to be the horsecar. If two horses could pull a bus with 12 passen-
gers, they could pull a car on rails laden with 40, and they could do so at a greater
speed. They were cheaper to use and their routes were longer. Developed in New York
in 1852 and arriving in London in 1870, they at last provided a means of transport for
the masses. And, as Weightman and Humphries show in their most persuasive
account, it was the horse — not mechanical — power which shaped modern London.
Unlike the steam train which only encouraged development around its spread out
stations, the horse car — which ran through the street and stopped frequently —
stimulated continuous development, giving rise to the suburban forms we know today.
Having given rise to them, it not only increased and intensified the suburban demand
for transport, but shaped the concept of the suburb as a special kind of city form.
By creating a distance between work and residence, the basis was begun for
conceiving different types of movement independent from the centre. Certainly, this
did not arise instantly. But the mere act of putting people at substantial distances from
their work on the urban periphery laid the potential for dispersed transport interaction
such as could be provided by the car — and for the demise of the very type of transport
which had created the new urban form. A static snapshot view might evaluate the city
only in terms of existing forces and see only a radial city of the future. A dynamic
system view, on the other hand, will see that the nature of the city-economy has been
changed and that new tensions of unmet demand have been established that have the
potential to lead to further structural change.
The electric streetcar cemented the work of the horsecar. In many cities, its effects
were spectacular: In Los Angeles, for example, Henry Huntington’s Red Cars — put
into operation as a real estate venture — led to the creation of far flung communities
throughout Southern California. The population of Long Beach, for example, grew
from 2,200 to nearly 18,000 in less than a decade. But by the 1920s the trolleys were
getting into financial trouble as car ownership grew and trolley ridership declined.
What did the car do? As George Hilton (1967, p. 380) put it, “The automobile
gave Americans a lateral mobility and an opportunity for point-to-point travel which
the electric railway had denied them.” Already by the mid-20s, commercial and indus-
trial decentralisation enabled suburbanites to shop and work in outlying areas — and
let us remember that this was by choice. The car permitted infilling to happen away
from the railway tracks, in the process creating an urban form which was no longer
amenable to being served by the railway. The “far-flung” nature of Southern California
was created by the railways. But, by the very act of creating that form, the transport
mode set the stage for its own demise, once displaced by an automotive technology
which could better serve and enhance suburban mobility.
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With freeway construction from the 50s onwards, suburbs became as accessible —
and possibly more so — than centres and the central city decline we see all over the
developed world today set in.
The historical picture, then, shows just how misleading it is to talk of transport as
a “derived demand.” Transport is a player which creates demands as well as responding
to them. At the time of the horse car, who would have said that the suburban form
created would eventually wipe its maker out? Even as the electric railways were getting
deeper into debt there was a naive belief in some quarters that the automobile would
only have a limited influence and that the railway would prevail. In 1925, for example,
Electric Traction talked of congestion, accidents, parking problems and operating costs
driving people from cars back to streetcars. It is only by looking at the dynamically
changing total set of interrelationships that we have a chance of seeing not only how
the future is shaping itself but how we may shape it.
The Public Sector Response — Preselected Solutions
The public sector response to transport problems has focused on transport facili-
ties and not on the underlying problems. As Alan Altshuler (1979, p. ix) remarked:
Analytic activities have tended overwhelmingly to focus on the appraisal,
advocacy, and/or incremental adaptation of… technologies and services — which
we term preselected solutions — rather than on laying bare the character of the
problems generating demands for public action or searching with a fresh eye for
effective remedial strategies.
1950s road advocates saw congestion and demanded highways without looking at
the consequences for cities. They didn’t realise that, in the words of Mel Webber,
“traffic expands to fill the space available.” In the absence of a systems view which
could tell us that more roads would feed back to increasing the demand to travel to the
places those roads went — generating more traffic and more congestion — freeways
could clearly be seen as the symbol of freedom. 
In the 1960s came a shift to issues of the environment and, in a reaction to the
problems the roads had created, action began to revitalise public transport in the
United States. Unfortunately, this has mostly taken the form of capital expenditures
suited to cities of the 19th century which no longer exist. The new Los Angeles
Metrorail, for example, is focused on the core, while travel needs are widely dispersed.
The result has been massive costs for low ridership systems. Because they provide such
a small percentage of the capacity of highways, they cannot refocus development.
The Sydney of the 1990s still has its suburban rail system, which carries 4.1% of
passenger trips. The bus system (including school buses) carries an additional 4.3%,
with ferries taking 0.2%. A recent report from the Independent Pricing and Regula-
tory Tribunal of New South Wales (1996) provides a telling commentary:
The rail network is radial in nature with its focus on the Sydney CBD. More
than 50% of rail trips either start or finish in the CBD. 52% of people who work
in the CBD use rail for their journey to work. Whereas private cars account for
about 67% of journey to work trips in Sydney, while the CityRail network
provides only 15% of journey to work trips. The high percentage of car usage
occurs because the majority of trips are between suburbs, rather than from the
suburbs to the CBD and other regional centres. These trips do not easily fit in
6  Jonathan E. D. Richmond
with Sydney’s radial
public transport
network [p. 7].
Despite this, the report
sees public benefits from
continuing to subsidise the
existing systems of public
transport for the metropolis,
devoting little attention to
how it might be reshaped to
better meet today’s — and
tomorrow’s — needs.
Documents from the New
South Wales Department of
Transport (1995a & b) also
see public transport as a
generic sort of commodity
and a need for it to be devel-
oped in balance with roads.
One of the publications
(1995a), entitled “A
Balanced Transport Future
for Sydney” shows on its
cover what it to be balanced:
there is a train, road traffic,
and a ferry boat headed for
Circular Quay (see Fig. 2). It
is this concept of physical
balance that we will look at
in more detail now, for it is a
form of simplification which
can mislead us.
THE BALANCE METAPHOR
Metaphor is an instrument of understanding, specifically “understanding one kind
of thing in terms of another” (Lakoff & Johnson, 1980, p. 5). Metaphor performs a
clarifying function, naming, fixing and structuring “what might otherwise be vaguely
troubling situations” (Schön 1963, p. 60). “The movement is usually from a more
concrete and readily graspable image “over onto” what is perhaps more vague, more
problematic, or more strange” (Peters, 1978, p. 356).
 Balance is a basic metaphorical concept which comes from experience of our
body. There is a bodily equilibrium. If it’s lost, we must regain it. Stomach, bladder,
walking — we’re not normally aware of these things until we fall out of balance. But
when the stomach is empty we realise we need to fill it; when the bladder is full that
we need to empty it; that when we stumble we have to right the balance we hadn’t
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Fig. 2
Fig 2
thought about until it failed us (see Johnson, 1987).
Out of balance means having too much or too little. To regain the balance, we
have to add or subtract, and when we have done so we arrive back at the prior state of
equilibrium which we know to exist.
Schön’s (1963) account of the metaphorical entailments of a balance scale with
two pans provides an interpretative tool for analysing the presence of the balance
metaphor in conceptions of transport problems and remedies. Schön notes in particu-
lar that objects come to the weighing process ready to be weighed:
Objects are brought to the scales. They do not have to be invented in order to
be weighed. In a sense, they are given for the weighing process; from the point of
view of the weighing they are assumed. The issue is not how they came to be, but
how much they weigh in comparison to one another [p. 119-120].
In a process where the balance metaphor were operating, we would expect actions
“to be treated as given for evaluation. Problems of invention or formulation would be
ignored” (p. 120). We should therefore see if people were more concerned with decid-
ing whether to take a certain pre-defined action, than with thinking about what
actions they might possibly take.
In the course of weighing on a balance scale, objects do not change. So “we would
expect a theory of deciding based on a displaced theory of weighing to treat objects of
decisions as unchanging” (p. 121). The advantages and disadvantages of different given
objects might therefore be discussed, but not the possibility of reformulating the
objects themselves.
Finally, “because of the very structure of a balance scale, weighing is always a
comparison of two things or sets of things” (p. 122). We would expect to see an
evaluation process operating under this metaphor to perform trade-offs between two
opposing options or sets of options. All that is at stake is adding or subtracting
particular substances — like filling our stomach or emptying our bladder there is a
pre-defined response to the problem which it seems obvious will result in its
resolution.
In my study of Los Angeles (Richmond, 1991, 1997) there were continual refer-
ences to the need for “balanced transport.” Here’s an example from County Supervisor
Deane Dana:
Until the 1940s, the Pacific Electric provided our citizens along with our
highway system with a good balanced transport system… We now have to keep
pace with the future and we require a more balanced system. Streets and highways
alone cannot always provide a reasonable level of service to keep pace with even
the most conservative population and development projections in the area.
Among those echoing Dana’s view were Supervisor Kenneth Hahn who wanted to
“bring a balanced transport system back to Los Angeles;” an alternate member of the
Los Angeles County Transportation Commission (LACTC), Walter King, who called
for Los Angeles to have the “balanced transportation” of Paris; and LACTC staff
member Richard Stanger who talked of the potential of light rail to “balance transpor-
tation sub-regions.” 
There seem to be two ideas of balance when it comes to transport. If a transport
system operates under conditions of free-flow, it is in balance. If it is overloaded, it
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falls out of balance. Secondly, if the components of that transport system — say road
and rail — are in the wrong proportions, they are out of balance. The two understand-
ings are connected: if a road system loses its internal balance by being overloaded, that
balance can be restored by transferring the load to a new rail system.
The idea of the balance scale is evoked by the language used: there is talk of the
traffic being “unbearable” and the need to remove the “load” from the freeways. And if
there’s too much weight on the freeways, the answer is to put more weight on the
other side of the scale. 
As Jerome Premo, former Executive Director of the County Transportation
Commission, saw it:
I think in a historical sense, the tragedy of transportation development in Los
Angeles isn’t necessarily the freeways, but how it was an issue of using those old
transit right of ways for freeways to the exclusion of transit. So there was a tradi-
tion of exclusion in the decision-making process — it was an either/or. I think the
expectation in California in the mid-70s was that there could be some thinking
about balance.
In Premo’s statement, we see the idea that there are two distinct entities —
freeways and transit — to be balanced. But, as we shall see, it is not simply that roads
are to be balanced with transit in general, but with rail transit in particular. As deputy
to Supervisor Kenneth Hahn, Burke Roche, said “buses cause congestion on the
streets, and the light rail system we would hope would not.” 
Buses must therefore be put on the roads side of the balance scale for weighing —
they are a part of the problem: an extra burden which it is up to rail to relieve. As
Hahn said in a release of March 24, 1982:
Every other major metropolitan area in the nation and the world has a
balanced mix of rubber and rail transit. Only in Los Angeles have we tried to get
by with only automobile and bus transportation and for this we have to pay a steep
price in pollution, in hour-plus commuting times, and in the necessity for every
family to own two cars.
Kenneth Hahn is nonetheless a supporter of the area bus system, so long as it is
balanced with rail: “You have to have two forms,” he said in an interview:
The rail is not the substitute for the bus, Jonathan. You have to have buses.
I’m a strong believer. And you have to have mass transit, too: rail.
Alternate Commissioner Walter King, while defending rail for Southern Califor-
nia, conceded that new articulated buses were being tried out in San Francisco:
But they also have a balance. They have the heavy rail, they have the light
rail, and then the buses, and then the electrified.
 King evokes a “natural order” (see Hart, 1976, p. 59 for the origin of this term)
metaphor here, which is both consistent with the balance metaphor and provides
additional implications. In King’s mind the bus and the train each have their places in
the natural order of things. There is a desirable equilibrium balance between them at
which the transport system as a whole works harmoniously. If this order is disturbed,
the system will be knocked out of balance: 
I don’t want to be limited by cars, I don’t want to be limited by bus, I don’t
want to be limited by rail; I want them all in their place.
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As Dan Roberts, of the office of Congressman Mineta (San Jose) said:
The trick is to balance them [different modes] off, a desire to plan that puts
each mode where it needs to be.
“It’s like an orchestra,” said Congressman Jim Bates (San Diego). “You’ve got the
violins, and the trumpets and the horns, the cellos, you know.” San Diego Council-
man Ed Struiksma also used the musical metaphor, calling for light rail to work “in
harmony in an overall system.”
Just as we bring items ready to be weighed to a balance scale — and they undergo
no change in the process — the discussions above centre on balancing off pre-defined
technologies; not on changing ways in which those technologies might be used, let
alone in considering changes beyond the scope of transport technology choice or
beyond the realm of transport itself. In calling for a return to balance, there is little
talk of innovation which might, for example, have improved the operation of buses,
freeways, or both. Interviewees talk of buses and trains as givens, as things which come
standardised out of a box to be put into operation. In the same way that you can’t
make cellos sound like horns, it is thought that you can’t give buses the supposed
advantages of rail-like characteristics. The train is thereby seen as a necessary part of a
“balanced” system, excluding the possibility that rail service might not be appropriate
for all cities.
The mythology hits home when we see that this concept of balance can be no
more than a fiction. The new Los Angeles rail system will probably make no visible
difference to the road loadings. And, even if it does so initially, the result will be the
attraction of more cars to the higher highway speeds, then a slowing down until the
old congestion is regained. Meanwhile, the vast per capita expenditures on the rail
system take away opportunities for the more productive use of scarce resources.
The idea of balance is as simple as it is basic and it gives us an easy answer. But it
is not a real answer because it cannot be attained. And the answer is misleading
because the assumption that we need certain proportions of rail systems versus roads
may be totally false. Rail systems may not be suited to the environment in question,
for example. Therefore they are not in fact as necessary as violins in an orchestra. To
find out if they are needed, however, we have to get away from our fascination with
balancing physical technologies and devote more attention to studying the underlying
social problems and the system relationships between the problems.
A Balanced Approach in Sydney
There is a fear that Sydney will become another Los Angeles. Since the 1950s
low-density suburban development has fuelled the expansion of the Sydney metropoli-
tan area. Decentralisation of employment has followed the outward moving of
housing, decreasing the role of radially-based public transport. Despite the existence of
substantial public transport services, this is a car-dominated society living a suburban
lifestyle — and a lifestyle that most people in fact enjoy.
The reaction in Sydney, as in Los Angeles, seems to have started with technology
and physical actions. By building transport facilities and shaping the human activities
which use them, it is assumed that the problem will be solved.
There is an “over-dependence” on motor vehicles, to quote the Integrated
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Transport Strategy for the Greater Metropolitan Region (New South Wales Department
of Transport, 1995b, p. 16), and factors such as “the patterns of urban development in
recent years… especially low density fringe growth and employment decentralisation
— have reduced the effectiveness of public transport and increased reliance on the
private car” (p. i). This has led to increased infrastructure costs and environmental
problems, the report says.
The response is adoption of:
urban containment, or the “compact city”… The objective is to manage travel
demand by promoting land use patterns which make more efficient use of highly
accessible land, by increasing residential densities and by encouraging concen-
trated employment patterns. The more compact city will have improved accessi-
bility, more efficient patterns of movement and optimized public transport use.
Reduced car dependence will assist in maintaining and improving the quality of
the environment [p. iv].
Reducing this “dependence” is intrinsically connected with the idea of restoring
“balance.” According to the report, “The system will operate effectively and efficiently
when the system is balanced, using the right mode for each task, and ensuring integra-
tion within the system” (p. vi). And how is this “balance” to be achieved? The provision
of physical transport infrastructure, whether it be rail lines, multimodal interchanges or
motorway extensions predominates. The balance is supposedly arrived at by having the
“right” quantity of each technology.
But, as we have seen, such a balance is mythical. Rail lines are likely to attract few
cars off the roads. Even if they do, and road speeds are thereby increased, this will be
taken as a cue for more drivers to take the roads, leading to returned congestion. It can
be argued, furthermore, that high-density living can concentrate pollution and other
environmental degradation. In particular, it focuses congestion in sometimes
unexpected ways. Suppose sub-centres are promoted as hubs
and equipped with high-quality public transport links.
Unfortunately, new development at such centres attracts
people coming by car as well as public transport, concentrat-
ing congestion there.
Alexander’s depiction of modern open society systems
as contrasted with those of traditional societies helps us
focus on the problems with high-density urban forms
prescribed as antidote to Sydney’s supposed addiction to
cars:
In a traditional society, if we ask a man to name
his best friends and then ask each of these in turn to
name their best friends, they will all name each other
so that they form a closed group. A village is made of
a number of separate closed groups of this kind.
But today’s social structure is utterly different. If
we ask a man to name his friends and then ask them
in turn to name their friends, they will all name
different people, very likely unknown to the first
person; these people would again name others, and so
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Fig. 3. Traditional and
open societies (Alexan-
der 1965, part 1, p. 62).
Fig 3. Traditional and
Open societies (Alexander
1965, part 1, p.62).
The key principles of planning
practice
To get a better idea of what the vision, goals and
key principles mean for individuals and families,
consider two hypothetical households in the year
2020: a couple with school age children, and an
older couple approaching retirement.
Back at the turn of the century, the young woman
purchased one of the many new, small and
affordable residential units constructed in recycled
woolstore buildings in the Ultimo-Pyrmont area.
Working in the tourist industry in Central Sydney,
she was able to use light rail to travel to work on
the occasions she did not walk. They enjoyed inner-
city living.
Deciding to start a family, the young couple
considered buying a block of land and building
their own house, but many of the opportunities
available were a long way from family and friends
and the inner-city lifestyle they enjoyed. They
would have had to buy another larger car to meet
separate work and home commitments.
Eventually they settled on one of the new
redevelopment areas in the inner south west. These
offered a good life style with yard space and were
located close to existing good quality community
facilities. The local centre, which offers a range of
community, retail and entertainment facilities, is
within walking distance. The centre is based around
the rail station, with quick, frequent, reliable and
comfortable services to Sydney and Parramatta.
In the event that a walk to the centre is not possible,
the family can choose from a variety of options.
Conventional taxis offer a cheap and comfortable
alternative, and a locally operated minibus regularly
traverses the neighbourhood. The centre is only a
few minutes away by cycle along dedicated
landscaped cycle routes. Cycle lockers are available
at the railway station for rail/cycle commuters
The young family lives in a house designed to take
full advantage of the moderate climate, including
solar orientation and on-site recycling of
stormwater for use on the garden. The children of
the family attend the local primary school and high
school, located near the centre. The school is part of
a cluster of educational and community facilities.
The library, gymnasium, hall and ovals are shared
between public and private schools and are used
out-of-hours by numerous local community groups.
The older couple lived most of their working lives
in a large home in a middle-ring Sydney suburb.
Some of their friends moved to the north coast and
Queensland following retirement, but were less
than satisfied with separation from family and
friends. Fortunately, by the time the couple reached
this stage, there were many other choices.
Small, well-designed homes were available in many
locations across the city, close to shops, services
and facilities, and within walking distance of public
transport. The couple chose a unit in a medium-rise
block of units located near the centre of one of the
city’s many urban districts. Their home is naturally
heated, ventilated and lit, is large enough to
accommodate a visiting grandchild, and has its own
private courtyard space.
Visits to family and friend scan be ccomplished
via a short walk to the local rail station, or by using
the locally operated community taxi. The local
senior citizen’s centre is situated nearby, and the
local shops include a doctor’s rooms. Trips to
Sydney and Parramatta CBDs are short and
comfortable, and leafy streets and attractive public
paces make these centres a pleasant option for an
afternoon or morning out.
FIG 4.  (New South Wales Department of Planning
1995, p.19) The key principles of planning practice
on outwards. There are virtually no closed groups of people in modern society.
The reality of today’s social structure is thick with overlap — the system of friends
and acquaintances form a semi-lattice, not a tree (Figure 10 [shown here as Fig.
3]) [part 1, p. 62].
If we look at an extract (see Fig. 4) from Cities for the 21st Century (New South
Wales Department of Planning, 1995, p. 19), developed in conjunction with the
Integrated Transport Strategy, we can see just how its dated traditional society concepts
clash with the realities of today’s open and overlapping patterns of urban interaction.
A description is provided of a young couple who choose to move to a redevelopment
area based round a local centre with rail links to the region’s two largest centres. The
vision outlined here is unrealistic because it does not match the natural patterns of
interaction created by automobility, patterns which have enhanced modern open
society overlaps, and which cannot be displaced by physical construction.
Note first that the couple’s friends and family are said to live centrally. The reality,
however, is that their social connections are likely to be dispersed throughout the
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Fig. 4 (New South Wales Department of Planning 1995, p. 19)
Sydney area since the car has made the locality of these relationships of far less signifi-
cance than in the public transport city.
For similar reasons, while some residents may work centrally, others will continue
to commute to dispersed locations.
Putting a local centre in does not, furthermore, mean that it will become the
centre of residents’ lives. It may be used some of the time, but if the couple happen to
like a particular bagel shop in Bondi or surf shop in Manly or restaurant in Newtown,
why should they depend on the local centre when their car offers a better alternative?
The centre may have good rail service to Sydney and Parramatta, but will that
service go to exactly where that couple wishes to go, and are they any more likely to
use a local minibus or cycle to the station than they are to do so now? And even if
retail shops are within walking distance, will they carry their groceries home on foot
when they have the option of throwing them in the back of the car?
While the car is often seen as an unnatural phenomenon by planners who want a
return to public transport, quite the opposite can be seen to be true. The car has facili-
tated a rich pattern of interactions throughout the city: you may drive 10 miles to a
friend and during a halt at a traffic light be enticed to shop at an interesting-looking
shop. You may visit a store the other side of town that has exactly the type of cheese
you like and stop to take in a movie at a cinema nearby. These are the overlaps
Alexander talks of as belonging to a natural city, and these are the patterns which have
naturally arisen to reflect the opportunities that automobility has presented to the
residents of Sydney. The artificially-created “urban village” is a “tree” because it does
not reflect the richness of today’s multifaceted and overlapping urban possibilities. It is
not likely to become the resident’s centre of life for any longer than a purpose-built
playground will occupy a “self-respecting child.”
The idea of “balance” is attractive because it simplifies complex ideas into a
physically-based metaphor. Urban consolidation shares a pattern of simplification with
the notion of “balance:” both concepts collapse complex urban and economic relation-
ships into issues of physical structure. There is a natural appeal to such simplifications.
But they cannot solve our urban problems. 
If we look at the great transport innovations of the past, they were all a response
to unmet needs: To escape from the congested centre; to provide an alternative to
walking from the suburbs; to provide more widespread mobility once you’d moved out
to the suburbs. There was a tension created by unmet demand, and a response to it.
The difference between today’s proposals for Sydney and the innovations of the past is
that they are attempting to fight public preferences, rather than satisfy them. Can such
attempts succeed? They can’t, given the existence of a mature, auto-driven metropolis.
More fundamentally, should they succeed? Instead of trying to mould today’s forms to
past patterns which have been displaced, it would surely be more productive to find
out how people want to live and then accommodate their wishes in environmentally
responsible ways.
As Alexander says:
It is vital that we discover the property of old towns which gave them life and
get it back into our own artificial cities. But we cannot do this merely by remaking
English villages, Italian piazzas, and Grand Central Stations. Too many designers
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today seem to be yearning for the physical and plastic characteristics of the past,
instead of searching for the abstract ordering principle which the towns of the
past happened to have, and which our modern conceptions of the city have not
yet found [part 1, p. 58].
Perhaps if we would accept the abstract ordering that the car has brought to our
city-environment instead of fighting it in ways which fail to incorporate this under-
standing, we can bring about enhanced lifestyles for the mature Sydney of the future
and find ways to tame the undesirable side-effects of the automotive age, too.
Alternative approaches for Sydney
Balancing involves trading off weights, not examining them. Buses and trains are
seen as generic items by the Integrated Transport Strategy to be balanced with each
other and with automobile use. Currently-available alternatives are laid out, but there
is no examination of how those available alternatives might be deployed differently.
Perhaps public transport is ineffective partly because it mirrors demands which no
longer exist — it represents a radially-based city of the past. We should therefore
attempt to change the nature of those services, not provide more of the same.
Bus routes and operating practices have often remained unchanged for years.
Many lines cover long distances, for example, making them unreliable at serving
predominantly shorter-distance needs. Reconfiguration of routings could improve
both service and efficiency. While some high-volume bus lines will continue to be
demanded and best served by the currently-used standard buses, services which reflect
more of the attributes of the car — with smaller buses and vans on flexible and
dispersed routes, for example — might be developed and better tailored to local needs.
While public transport is unlikely to recapture more than a small share of the automo-
bile market, such changes could make it more relevant and more attractive.
The low quality and lack of customer service orientation of many existing public
transport services also needs to be addressed. Management is working on improving
service and efficiency but attention must be focused on the structure as well as quantity
of service provided and on modernising organisational culture as well as physical infra-
structure.  From the larger policy perspective, priorities for today’s system should be
considered as part of visions for tomorrow’s. Our tendency to simplification puts the
long-term in a separate box from the short-term and capital expenditures in a different
category from operating costs, but we must overcome this tendency if we are to have
productive change.
Creativity is also needed in thinking of how the road system might be more
efficiently managed. As David Hensher (1992) has pointed out, Australia’s road
system is not effectively priced. People do not pay the full cost of travel each time they
set out on a car trip. The trip therefore appears cheaper than it really is. Charging for
specific road use is a touchy political issue, but deserves further consideration if there is
to be a real effort to use the road system more efficiently. Another way to use roads
more efficiently is to use bus priority lanes where demand warrants them.
Don Shoup’s (1995) important recent work in California has also demonstrated
that there is great potential for more effectively-priced parking. Traditionally, most
parking has been free or subsidised to employees, hiding the cost of providing and
maintaining the facilities, which is real. In the Californian instance, legislation now
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requires certain categories of employers who pay for their employees parking to either
stop paying or provide an equal cash benefit for those who choose not to drive. Drivers
are thereby made aware of the real costs their cars impose and given an incentive to use
public transport instead where it is appropriate. Most importantly, system performance
is increased because of real gains in efficiency, which do not accrue by merely adding
more of the same to the inefficient present system.
Looking to the longer term, we could do better to spend resources on research for
developing technologies of the future — environmentally-sound personal systems, for
example — which address the tensions of today’s urban/transportation systems, rather
than leave them in place.
The most important work to be done, however, is to inquire into what type of a
Sydney people want to live in. Research is needed into why people have fled from the
centre to suburban lifestyles and to understand how people feel they would like to live.
The public should be involved, reports should be written backed up with hard data on
preferences which are currently revealed as well as with a wide variety of community
responses to illustrate how people would like to live in the future. Our job should then
be to manage the transport system to accommodate those desires as responsibly as
possible, in the recognition that prescribing a lifestyle people don’t want is not only
antithetical to good government, but is also not going to succeed given the dispersion
and car ownership which have already arisen.
CONCLUSION
The need for simplification is basic to the working of the human mind, but it
keeps us from creative solutions to our most pressing problems.
Destructive simplification can be observed in three major ways: in terms of treat-
ment of given transport issues; in terms of treatment of related non-transport issues;
and in terms of taking static snapshots of systems without considering the work of
dynamic processes of change.
Much like a first visit to Alcoholics Anonymous, acknowledging that we simplify
is the first step to attaining the courage to face complexity. By relating transport
innovation and change to urban forms and interaction we can begin to form a histori-
cal understanding of how the elements come together and formulate creative models
of how change may affect the structure of the system in the future. An understanding
of the forces and tensions which transport innovation has put in place can teach us
which future patterns are likely to be successful or not.
Recognising that transport is inevitably tied in an intricate web of overlaps with all
other urban functions complicates the planning task but makes it more likely to
achieve meaningful results. The assumption that people will use local facilities in a
village-like community setting and that they will cycle to the train station along
dedicated landscaped cycle routes is easy to make if you do not appreciate the web of
complex interactions for work, shopping, and leisure that automobility has created
throughout the metropolis. Perhaps the hard pill to swallow is that our metaphors —
our ways of seeing things — must be different from past ones. In the developing city,
technological innovations could help build a solution to tensions between transport
demands and supply. But planning approaches based on resurrecting physical
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entailments of the past cannot succeed when they fail to reflect the abstract ordering of
the communities of today.
The successful transport planner of the future must move from attempting to
shape lifestyles in ways which cannot succeed in a democratic society to instead appre-
ciate the many dimensions of how people have chosen to live (or in cases like Calcutta
have been forced to live) and how this relates to how they might want to live in the
future. Such an approach promises to generate creativity and open the way to the
growth of real new opportunities — and opportunities which have the richness of
overlap of the natural city, not the emptiness of a tree.
Calcutta has a different story from Los Angeles and Sydney, but the three cities
are linked by the development of simple physical solutions which cannot solve
complex urban problems. If planners have ignored the rich automotive interaction
patterns that have become part and parcel of the social fabric of LA or Sydney,
Calcutta’s planners have equally ignored the social fabric of Calcutta which is based on
poverty and stress. (poverty and the ill-fit of Metrorail for serving people in need is
actually also a part of the Los Angeles story: see Richmond 1991, 1997, Chapter 12).
In all cases people are seen almost as freight, to be organised and channelled through
tubes in the most efficient way.
Perhaps the story of Calcutta more than any other shows that even a sophisticated
approach to understanding complex urban systems is inadequate if we isolate ourselves
from human need, rather than taking it as our starting point. It is only by incorporat-
ing the socio-economic complexities of urban systems in our transport planning; by
placing our proposed answers in the context of dynamic models of urban change; and,
above all, by doing so in a way that brings us up close with the needs of people that
planners are there to serve that Sydney or Los Angeles can strengthen their attractive-
ness as places to live or that Calcutta can move closer to being a “City of Joy.”
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Over the postwar period Australian cities have experienced substantial growth.  They have
also restructured themselves in response to major social and economic processes.
Over the same period the infrastructure needs of the cities have increased with residents
demanding higher levels of service.  Many of the services now exhibit deterioration and decay
and governments find themselves unable to meet the demand for them.  Rising concern for
environmental factors has also led to raised expectations about the quality of services.
Simultaneously governments have sought to reduce tax revenue and, in the process, have
limited the resources available to them to fund urban infrastructure.  This has been
exacerbated at the State level because governments have been loath to allow their statutory
authorities to set appropriate tariffs for the provision of urban services.  They have also often
intervened in their operations in ways which inhibited them from following sound development
strategies.  A consequence of this is that the servicing authorities now find themselves under
increasing pressure.
Faced with these pressures governments have sought to find ways of reducing the demand for
urban infrastructure.  The first response was to seek ways of providing the services more
'efficiently'.  This was translated into a proposition that one way of reducing the demand for
infrastructure was to reduce the size of residential blocks.  That is, it was argued that more
households could be serviced for less if they lived at higher density.  This seemingly 'common
sense' approach to city development and operation was adopted.
Two additional arguments were developed to strengthen the case for increasing the density of
Australia cities.  The first of these was that higher density cities were more environmentally
sustainable because, it was claimed, they used less energy in their operation.  The second was
that because average household size had fallen the existing distribution of dwelling sizes was
inappropriate and led to over provision of accommodation which was inefficient.
The attractive simplicity of the three aspects of the argument in favour of increasing
residential density outweighed any rational exploration of the issues and masked a series of
assumptions which are central to it but which are little debated.  I do not have the space to
explore these arguments here but do so at length in The Perils of Urban Consolidation (Troy
1996).
This paper discusses a series of assumptions about the form and structure of the city which are
implicit in current urban policy and which have major consequences for transport policy.  It
also draws attention to assumptions about the institutions of the city which are implicit in the
policy and which need to be discussed.
In discussing four of the assumptions most frequently made in contemporary urban policy the
paper draws on two documents: the 'Integrated Transport Strategy for the Greater
Metropolitan Region' (The Strategy) published by the NSW Department of Transport in
2January 1995 and the report 'Cities for the 21st Century' (Cities) published by the NSW
Department of Planning in January 1995, both of which articulate policy directions for
Sydney.  Similar documents for other Australian cities are based on similar assumptions.
Assumption 1
The first assumption is that the costs of the provision of urban services is related to the area of
the city and that their unit costs can be reduced by increasing density.
The Strategy alludes to the claim that infrastructure costs can be reduced by increasing
density and Cities makes the same claim.  Neither document provides any evidence to support
their assumption.
There is a relation between the area serviced and the costs of service but the form of the
relationship is not clear.  There are two elements of the assumption which affect the
relationship.  The first is that proponents of the policy leave open the conclusion that doubling
residential density will lead to a halving of infrastructure costs.  Harrison (1970) and
McLoughlin (1991) have both shown that because residential land is only a small proportion
of urban land, residential density has to be increased substantially to achieve even small
reductions in the area of the city.  McLoughlin (1993) shows that for Perth increasing the
density of residential development by 64 percent would result in a saving of 1.8 percent.  A
later study commissioned by the Australian Urban and Regional Development Review (1995)
showed that for a site in SE Queensland increasing the residential density by 50 percent would
result in  savings of 3 percent.  Average net residential density has to increase by a massive
amount to have more than a derisory impact on overall city area.
To have any significant effect on the area of the city other space standards have to be reduced.
That is, the gross residential has to be significantly increased.  This means that in addition to
increasing residential density the size of school sites has to be reduced, the provision of parks
and gardens has to be reduced, public areas have to be reduced, the area devoted to
circulation - streets and footpaths has to be reduced, the density of retail, commercial and
industrial activities have to be increased to appreciably reduce the area of the city.  In short,
the character and nature of the Australian city has to be drastically changed to achieve the
alleged savings.
As living standards have risen households have sought greater living space in and around their
dwellings and they have sought more open space for a wide range of activities.  It is difficult
to see how politicians from communities which aspire to and expect they will continue to
enjoy increasing living standards and who promise such objectives can reconcile their policy of
reducing space standards with the aspirations and expectations of their constituents.
The second critical element of the assumption is that services will continue to be provided in
the same way they have been for the last century - that the level and ways in which urban
services are provided are fixed.  The conclusion that we can no longer 'afford' to provide
services to the present standards in the present way may have some truth to it.  But alternative
ways of providing urban services could be cheaper which would change the relationship
between density and cost of urban services.  For example, water, sewerage and drainage
services are provided according to nineteenth century notions of organisation and provision
which results in large centralised organisations and 'big' engineering systems for water
3harvesting and storage, sewage collection treatment and disposal and extensive drainage of
stormwater.  There is no doubt that this method was successful in providing supplies of
potable water and reliable sewerage systems.  Some may even claim that they were the most
important health measures we have yet seen.
We cannot, however, continue to provide water in this way because there simply are no
supplies available without major damage to the ecosystems from which it is abstracted.  Nor
can the cities continue to discharge vast volumes of sewage to the oceans nearby or urban
runoff to natural waterways without major stress to the environment.  Alternative systems
which recovered and recycled water, made more use of the rain which falls on city roofs,
disposed of wastes differently, collect and used stormwater drainage could lead to lower cost
urban service provision but would probably need to maintain present space standards to do so.
As another example we might conclude that the cost of providing a telecommunication service
by using mobile telephone technology was cheaper than the 'buried copper' techniques
currently used, again changing the nature of the relationship between form, structure and
service provision.
To achieve changes in urban service provision and therefore in the relationship between urban
density and cost of service provision would require changes in the way such services were
priced.  Introduction of resource rents for the water abstracted from rivers or underground
sources, pollution charges for waste effluent and for stormwater runoff and location specific
drainage charges would encourage a radically different provision of water, sewerage and
drainage services.
The first assumption is, therefore, not unambiguously justified.  We could conclude that
service costs could be reduced a little but only at the cost of significant reductions in space
standards and therefore in the amenity of the city.  Servicing costs could also be reduced by
changing the way the services are provided without reducing space standards and
accompanied by reduced environmental stress.  This second approach to changing servicing
costs was not discussed in the formulation of current urban policy.
Assumption 2
One core assumption of urban consolidation is that the city should be highly radial in its
structure.  That is, the structure of the city developed in the nineteenth century is appropriate
today and will be appropriate as the city continues to increase in population.
Both The Strategy and Cities make this assumption.
This assumption is inconsistent with the experience of major cities, including Sydney, over the
last fifty years.  For a variety of reasons Australian cities have developed a number of centres
in their metropolitan areas away from the 'traditional' or historical centre.  Some part of the
growth of new centres was consistent with planning policy and some was due to the take-up
of technology which facilitated decentralisation.  For example the ready take-up of fractional
horsepower electric motors meant factories were no longer constrained to be close to coal
supplies delivered by sea to the centre of the city.  Changes in materials handling technology
enabled factories to relocate to less crowded sites where the production lines could be laid out
horizontally.  The take-up of household refrigerators changed the shopping habits of
households allowing them to shop weekly for perishable goods rather than daily for their
4needs.  The organisation of retailing for other goods also underwent major changes at this
time leading to the development of 'supermarkets' and larger mixed goods stores.
Simultaneously, higher proportions of married women entered the workforce but it is clear
their domestic chores were not greatly reduced.  The reduction in time for shopping together
with the technological capacity to shop less frequently led to people desiring shopping which
was more convenient.  Retailing changed to meet the changed demand.  As a consequence the
central area became of reduced importance as a shopping destination to the point where it
now meets about ten percent of the demand.  We might argue whether it was the change in
workforce participation or the development of technology which caused the change but for
the purpose of this discussion the fact of the change in behaviour is the relevant concern.  The
development and adoption of 'just in time' manufacturing and close connection with retailers
also helped change retailing.
Other activities changed, some associated with the adoption of particular technologies, leading
to less focus on the city centre.  The great changes in marine transport for example led to
consequential land-side changes which removed many activities from the city centre to more
peripheral locations.  The reduction in the importance of the docks to the central functions of
Sydney and Melbourne are two examples of major restructuring of our cities.
Still other changes, including the separation of housing from industrial areas on health and
amenity grounds, led to workers having fewer opportunities to walk to work and having to
take some form of transport.  The centrally focussed public transport system was not well
suited to this demand because many of the newer factories had developed on newer sites
which were some distance from rail lines.  The new factories also not only relied on new
materials handling but found their demand for supplies of raw materials and delivery of
products better met by road transport.  The development of 'just in time' manufacturing and
the close connection with assembly plants for activities like motor vehicle manufacturing also
accentuated this response.
Reduction in manufacturing and the rise in importance of personal services as a source of
employment also led to increased employment where people lived, thus relatively reducing
central employment.
The net effect of these processes is that only about 18 percent of the workforce is employed in
the central area whereas almost twice that proportion (35%) works in the local area in which
they live.
By their nature the fixed rail public transport services developed in the nineteenth century for
smaller highly centralised cities simply could not meet the demand for metropolitan wide
transport in the extensive cities which Australian cities developed into.  Their maintenance,
however, was seen as essential for the survival of the central city interests which increasingly
were the owners of central city offices as retailing in the city centre continued to decline.
Simultaneously central city commercial interests and the highly hierarchic, centrally located
public institutions supported investment in road transport infrastructure, especially the
construction of radial freeways and the various highway 'improvement' projects designed to
increase capacity to meet the demand for traffic with central destinations.  They also,
supported investment in the road system generally so that the metropolitan road network was
5progressively upgraded and extended thus facilitating the decentralisation of industry, retailing
and recreation.
The investment in centrally oriented public transport was also made on the assumption that to
do so would reduce car dependence for the journey to work.  The problem with this
assumption is that even if the journey to work for those who work in the centre is made by
public transport it would only meet about 18 percent of the demand.  An even greater
weakness in the assumption is that the journey to work is a reducing proportion of trips.  It
might make more sense to develop the transport system to more readily cater for non work
related trips.
The development of new Information Technologies and a higher level of sophistication in their
use will lead to stronger decentralising tendencies as organisations and individuals adjust their
businesses and behaviour to take advantage of them.  For example the use of Information
Technology has enabled organisations such as banks and airlines to decentralise their 'back
office' functions to suburban centres which have lower costs.  Other services have been able to
dispense with or scale down their central office functions as employees make use of
telephones, computers and FAX machines in their vehicles.
One aspect of this degree of centralisation which is not necessarily related to city form and
structure but which, nonetheless, deserves comment is that as the city grows larger, denser
and more centralised the residents become further removed from the administration which
ostensibly exists to serve them and further from the democratic processes through which they
can express their preferences.
The operational city for a large proportion of its residents is the one they occupy, work in and
seek many of their recreational and cultural experiences in.  In metropolitan Sydney many of
its residents focus on centres at Penrith, Blacktown, Parramatta, Liverpool, Campbelltown,
Sutherland, Bankstown, North Sydney/St Leonard's Chatswood and Hornsby visiting the
central area rarely.  Their city is local and their concern is more focussed on the events in and
governance of their locality.  Events in and the focus on the city centre have little reality for
them although they may affect their lives.  The focus in government and its administration on
the central area leads to the relative disadvantage of the suburban centres.  The highly
centralised city 'sits' naturally with highly hierarchic administrative arrangements but seems to
be inconsistent with developing notions of democratic citizen participation in community
affairs or of equitable sharing of urban facilities.
The notion that the city is or should be highly centralised contradicts the economic and social
processes which have been occurring in them.  It is hard to see how the centrifugal tendencies
of the last fifty years can or will be replaced by centripetal forces.  We have a paradox because
although large fractions of the 'private city' of industry and commerce decentralise some
others centralise - especially those which have a close relationship with government, which, in
spite of the rhetoric of decentralisation and devolution continues to centralise
Assumption 3
The third assumption is that the residents of highly centralised dense cities have reduced
demand for transport and that in such cities residents make greater use of public transport.
6This is perhaps the most important implicit assumption of The Strategy and Cities which
base much of their arguments on the need to integrate land use and transport on the belief that
higher density development leads to greater use of public transport.  No evidence is offered to
support the belief in this physical determinism.
Interestingly, The Strategy seemingly recognises the unpopularity of urban consolidation by
introducing the notion of 'urban containment' as a synonym.  Moreover, in discussing the
'benefits' which allegedly flow from 'containment' and 'concentration' but there is no
recognition that there might be costs associated with such a policy.
Some cities on highly constrained sites and with high densities do have higher public transport
usage but that is because there simply is insufficient road space.  Hong Kong and Singapore
are probably the best illustrations of this but other cities whose sites are constrained for other
reasons also have higher levels of public transport patronage.  Those who look only at density
and the level of public transport usage without exploring the historical and physiographic
aspects of the city development will not identify other factors which materially affect the level
of that usage.
The case for the compact city essentially comes down to the assumption that such cities
require less energy to function.  This relationship is judged to be important because
greenhouse gas emissions from energy consumed in transport are thought to be of increasing
significance.  The increasing salience of environmental concerns underlines the perception of
the significance of this relationship but it provides no justification for precipitate responses.  It
is a peculiarly constrained view of the nature and causes of environmental stress.  It has led to
a constrained review of strategies which might be pursued to reduce it.
Breheny examines the alleged relationship between density and transport and concludes that
there is no strong case for concluding that increasing density results in lower transport
demand.  Moreover, he concludes that it would be better to improve the efficiency of the
transport systems to reduce energy consumption or introduce new, less polluting technology
rather than attempt to reduce greenhouse gas production by changing city form.  He points
out that motor vehicles have been significantly improved in efficiency over the last twenty
years and there are further improvements in prospect.  Meanwhile, we note that The Strategy
reports that air pollution, ozone pollution, lead pollution and visibility in Sydney has improved
over the last decade or so.  That is, although vehicle registrations have risen significantly, as
has transport energy consumption, motor vehicles produce less pollution now than formerly,
providing Sydney data to confirm Breheny's point.  Curiously, though, The S rategy observes
that 'there is no guarantee of a continuing downward trend for the pollution index or ozone
levels'.
We note, in passing, that reducing house block sizes, open space, street and thoroughfare
standards greatly reduces the capacity of the city to grow trees.  This is significant not only
because trees effectively moderate micro-climatic stresses but because trees make a substantial
contribution to cleaning the atmosphere and therefore in reducing air pollution.  They filter
out particulates and take up some of the CO2 produced in the city, especially by motor
vehicles.
Clearly, we should not be sanguine about the prospect of continued improvement in engine
efficiency and governments should try to create the conditions to ensure such efficiencies are
achieved.  Governments should also follow policies designed to encourage and foster the
7growth of trees to minimise the polluting effects of vehicles with the present kinds of engines
while encouraging the development of vehicles powered by low or non polluting engines.
In summarising the research on the relationship between density and public transport usage
Breheny (1992) shows that the evidence is, at best, inconclusive.
In essence, those who caution against the wholesale redevelopment of cities to a more
compact form to reduce transport energy consumption are saying that, as the annual rate of
development of new housing is about one and a half percent of housing stock, even if it could
be shown that compact cities consumed less transport energy it would be sixty years before
that happy state was reached assuming that all ew dwellings and commercial buildings were
built to higher densities.  They point out, however, that innovations in transport technology
are introduced quickly and can have a much greater impact on reduction in greenhouse gas
emissions.
Much of the discussion in The Strategy creates the impression that its authors have inverted
traditional relationships.  They seem to have forgotten that transport is a derived demand, not
an end in itself.  That is, the transport task is to equitably and efficiently meet the demand for
transport services made by residents and corporations as they try to optimise their
satisfactions from the pursuit of their various activities and interests.  To define the transport
strategy as though residents should be housed and workers located to optimise transport
operations is to fundamentally mis-specify the problem.
The third assumption that compact cities result in less demand for transport and therefore
lower consumption of transport energy is not supported by the evidence.  Nor is the
proposition that higher density development necessarily leads to higher public transport usage.
Assumption 4
The fourth assumption is that, transport energy apart, higher density cities have lower total
energy consumption than lower density cities.
This is an implicit assumption of Cities and may be discussed in two parts: the first relates to
the operating energy costs of the city and the second to the energy embodied in the buildings
and structures of the city.
The first consideration rests on simple propositions that because more housing has 'common'
walls in higher density housing than in lower density less energy is used for heating etc.  It is
not clear, however, that higher density cities have lower total energy consumption levels than
lower density cities or that the form of energy they consume is less damaging to the
environment.  The Australian evidence on the relationship between form of accommodation
and energy consumption suggests that, once relative consumption for different forms of
accommodation is adjusted for levels of occupation, lower density housing uses less energy.
Moreover, lower density housing uses higher proportions of renewable energy because lower
density housing is more likely to use solar energy for hot water which is one of the major
domestic energy consumption items whereas higher density housing uses electricity which is
the most damaging in terms of its impact on the environment.  Energy consumption for fuel
and power (includes heating and lighting) is a small proportion of household expenditure (2.6
percent in 1988/89) so is unlikely to be a major consideration in housing choice for the
8average household and changes to housing form are unlikely to yield significant savings in city
energy consumption.  Although it would be prudent for government policy to encourage more
energy efficient housing we should not expect to make great savings from this kind of reform.
The second consideration relates to the energy embodied in the buildings and structures of the
city.
Because a higher proportion of the material used in conventional lower density housing is
wood a higher proportion of embodied energy in lower density housing is renewable and
therefore 'locks in' carbon dioxide, whereas higher density housing uses materials (concrete,
steel, aluminium and glass) and construction processes which permanently release carbon
dioxide to the atmosphere.  That is, higher density housing is significantly more expensive
than low density housing in terms of its embodied energy.  If the use of wood and stone was
made more popular lower density housing would embody even less energy than it now does.
Commercial buildings are also very expensive in terms of their embodied energy.  The level of
embodied energy in multi storey commercial buildings may exceed the lifetime operational
energy for the building.
In addition, if the city has to be rebuilt to higher density to accommodate the increased
demand for housing and to provide work places for the increased population the 'write off' of
embodied energy involved in the redevelopment as buildings are demolished and new ones
built will exceed the alleged savings in energy consumption from the operation of the city.
The fourth assumption that total energy consumption is lower in compact cities compared
with traditional forms of urban development is not proven.
--oo--
The policy of urban consolidation or the development of compact cities pursued first by State
then by Commonwealth governments has been built on assumptions which at best are
unproven.
The policy has also had effects which are inconsistent with the values and traditions revealed
in the fabric of Australian cities.
One of the distinguishing attractive features of Australian cities is that they have been
relatively egalitarian in the form and standard of housing, the space available to residents and
the services households enjoy.  Moreover, government policy has enabled households to share
more equally in the benefits of owner occupation.
Consolidation policy must inevitably lead to the creation of greater differences between the
various areas in the city.  It must lead to increased segregation of richer from poorer suburbs.
Those who can afford to will continue to buy the space they need whereas lower income
households will be forced by the policy into lower standard housing with lower standard
provision of open space for recreation etc if only because the unit costs of the smaller, higher
density housing is higher than the conventional, flexible housing to which they have hitherto
had access.  That is, they get much less housing for their money and it is of a form which gives
them less opportunity to expand it as and when they can afford to.  Richer households tend
now to live in the leafier suburbs but hitherto even relatively low income households have
been able to enjoy the benefits of garden suburbs.  The compact city will tend to intensify the
9differences between them with the lower income suburbs becoming greyer less hospitable
environments.
Both The Strategy and Cities pay obeisance to 'the principles of ecologically sustainable
development' but convey little hint of what they might mean for the development of Sydney.
Both documents appeal to a high order of planning referring to 'whole-of-government' urban
management as though it was something new and novel.  Planning for Sydney has come full
circle.
The original plan for the County of Cumberland - Sydney's Great Experiment - was drawn up
on a similar basis.  It was devised to direct the growth of Sydney and to improve its amenity.
It was the product of a cooperative effort involving many government agencies and it was to
provide the framework for the whole of government.  In spite of its successes it was
eventually destroyed because the institutions whose activities were to be guided by it found
ways to avoid its discipline.  Private land interests found ways of subverting its intentions;
government departments and agencies refused to accept its ambitions and priorities; politicians
found it too limiting of their freedom to manoeuvre, deal, negotiate, compromise and to
exercise or display the hubris public office offers.
The metropolitan area has gone through a post modern era when the very notion of planning
has been anathema and people have sung the praises of the accidental city.  We are still in a
phase in public life when the managerialists are in control, when the case for deregulation and
privatisation is strongly made.
This writer believes that to avoid debilitating, destructive inequalities and segregation in the
city, for the rational use of resources, to minimise environmental stress we urgently need to
create a system of planning, developing and managing our cities and that Sydney would be a
good place to start.  It is not clear, however, that the high sounding phrase 'whole-of-
government' approach of the two documents has any meaning, any content which will lead to
the institutional changes which are necessary to give it effect.
Significant space is devoted to the discussion in Cities of the process implied in this 'new'
approach.  The lack of consideration of the constellation of political forces which would need
to be changed or the way urban institutions would need to be developed generates little
confidence that the felicitous outcomes envisaged in Cities will be achieved.
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Introduction
The transport sector has a mixed reputation. It has provided the technological means to
facilitate movement of passengers and goods; as well as being at the centre of the growing
concern about environmental degradation in the form of air pollution, global warming, noise,
and safety. Combined with traffic congestion in major conurbations - at the ports, at the
airports, and on the roads, the transport sector has been cited as a major contributor to the ills
of twentieth century society. Roads in particular, which provide the infrastructure for moving
cars and trucks, have come under increasing criticism by environmental interests who see them
as a servant of technology rather than as a positive opportunity to mould the environment.
Transport systems provide the mechanistic infrastructure used to facilitate movement; they also
have a broader and socially valuable role in contributing to the economic, social and
environmental fabric of civilisation. What would a nation look like and how would it function in
the absence of streets and roads, airports and ports? Transport systems today are key elements
in the global economic system, components in a society’s amenity infrastructure, and settings of
mounting economic environmental and social challenge.
The emphasis on outcomes (eg accessibility, clean air, safety) rather than means (eg cars, buses,
trains, trucks, planes, ships) is more important today than ever before, since the traditional
transport mode emphasis fails to accommodate institutionally the widening set of ways of
‘moving’ information and people’s contributions to a nation’s activity. Setting constraints on
particular forms of transport to achieve desirable outcomes must be evaluated within the
broader set of ways to satisfy opportunities offered by ‘high tech’ and ‘high touch’ industries in
contrast to a priori beliefs being imposed that only improvements in particular modes of
transport will ‘solve’ the ills of society.
Community concern and trade-offs
Many  of the transport problems that are both real and sensitive community issues, stem from
the use of transport infrastructure by passenger and freight vehicles. Automobiles, aeroplanes
and trucks are major sources of local pollutants, such as lead, carbon monoxide and noise.
Traffic congestion exacerbates these problems, and also imposes direct economic and health
costs on users and non-users in the form of wasted time and money, stress, and other illnesses.
Transport systems also make a significant contribution to global warming through emissions of
carbon dioxide and other greenhouse gases.
As the observed level of wealth in society increases and the demand for transport use increases,
society faces real and special challenges to contain and reverse the trends in the wide range of
negative impacts of greater mobility. Communities are not expressing blanket concern about
2transport per se; rather they are concerned about specific issues (principally freeways, toll roads,
and the location of seaports and airports) and about the ‘failure’ of government to do something
about the harmful outcomes from these specific investments. Governments however have the
difficult trade-off between what they know are appropriate actions to help stem this desire
(especially by a range of pricing instruments); and yet politically do not have the will to execute
such policies which, while benefiting the social desires of opponents, could create personal costs
for such opponents. The emphasis on physical incentives/disincentives to achieve change relative
to financial opportunities continues to be a major constraint on containing the environmental
costs of transport systems.
This picture reads like doom and gloom. There are however many positive features of transport.
The challenge is to better manage the benefits of transportation such that the broad set of
environmental impacts are reduced to acceptable levels while ensuring acceptable outcomes in
terms of economic performance and equity. Civic pride embellished in design implications of
transport systems must be given a centre stage in the deliberations.
Global Goals for Transport Management
To improve the transport environment, it is necessary to have goals and to measure our success
in achieving them. How do we decide if specific policy instruments are ‘successful’ or
‘unsuccessful’? The link between a specific instrument (e.g. congestion pricing), one or more
performance criteria (e.g. reduction in air quality, reduction in traffic congestion), and a set of
transport goals (e.g. sustainability, equity) provides a useful framework. The triad of growth,
equity and environment represents the broad goals of transport management (Figure 1),
promoting responsibility for outcomes rather than means. Communities of interest coalesce
around these three goals, as illustrated in Figure 1 by the placement of some peak bodies in the
goal triangle.
A growth goal represents the most likely development of transport if all policies emphasised
economic growth as the primary objective. Economic efficiency is a major focus. An efficiency
objective promotes dynamic regions, and by coordination with environmental objectives
produces better management of the environment.
An equity goal highlights the impacts of policies that primarily try to reduce inequalities in
society in terms of social and spatial disparities. Where these policies are in conflict with
economic growth, considerations of equal access and equity are given priority. Equity or social
justice means the need to provide infrastructure and services which maintain transport
opportunities for all sectors of the community.
An environment goal emphasises quality of life and environmental aspects, under the broad
umbrella of sustainability. Some control of economic activity is likely to be required as a trade-
off with sustainability. Enhancement and preservation of environmental quality means
implementing policies to mitigate environmental degradation and conserve the biology of
ecosystems, as well as linking preventative environmental protection, pollution control
mechanisms and the protection of public health.
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Figure 1: Integrating Outcomes, Means and Measures of Success
4Opportunities for Integrating Transport Systems with Environmental
Management
We know a great deal about the nations of the next 35 years because they are essentially the
nations of the present. Much of what we see and are likely to see in the future is driven by
inherited geography, topography, and climate; and by the highly specialised economic and
political functions that they have acquired. Transport facilities are intertwined with the culture
and character of nations. In addition however the utilitarian role must be fulfilled. Aesthetically
pleasing designs of transport systems are as much of a challenge to a diversifying culture which
is also seeking solutions to its ever-growing desires for better accessibility, lifestyle and
environmental sustainability.
Urban areas are a major focus of environmental management. Typical of many recent empirical
simulations studies, Roy et al. (1995) simulated the relationships between urban residential
density, job decentralisation and transport energy consumption when new housing is added as
outward urban expansion or infill (redevelopment) within an existing urban area. They find for
large Australia cities that strong infill can produce energy savings in commuting of over 17%
compared with the best sprawl scenarios, so long as the infill policies are accompanied by
significant improvements to the level of service in public transport. However, the degree of infill
required would take many years to occur, especially given that much of the housing stock has
been constructed during the last 40 years and is generally in good condition. Furthermore, the
energy advantage (which is also a greenhouse advantage given that greenhouse gas emission
changes are almost directly proportional to energy consumed) of infill shrinks to 2-3% when
workplace location choice occurs in the nearest subcentre.
Roy et al (1995) conclude that transport demand management policies and matching jobs to
disperse subcentres in residential areas will have a greater impact in the next 10-20 years in
reducing greenhouse gases than will infill policies (which could take anywhere from 40 to 100
years to have a noticeable impact). They also suggest that if these subcentres contain ancillary
services, as well as public transport stops and other public transport nodes such as stops for
circumferential express buses, market forces will automatically increase housing densities in
areas surrounding these subcentres, yielding natural equilibrium levels of infill without the need
for intrusive land-use control. This is the basis of the urban village idea. Studies in Adelaide
have shown that urban housing consolidation and infill only stops or decreases the rate of
lowering of population density in the inner suburban areas; it does not increase population
density significantly.
The opportunity for transit corridor retrofit is also real. Travel densities which support public
transport can be produced from low density residential activity provided we allow for a wider
range of more flexible forms of public transport such as hail-n-ride bus services using both mini-
buses and conventional sized buses. Limiting public transport to very rigid traditional forms of
transport such as rail and scheduled route bus services is not helping the rejuvenation potential
of public transport as an environmentally appealing alternative to the automobile.
Other considerations affecting location choice and thus commuting times such as high job
turnover, high residential relocation costs, and employment heterogeneity in multi-worker
households have been suggested by Small and Song (1992) as reasons why households seek
accessibility to an array of possible future jobs rather than just to their current employment.
Wachs et al. (1993) track the differences over 6 years between home and work location among
30,000 employees of a large health care provider in Southern California. They found that work
5trip length had in general not grown over the six years, but the growth of the workforce had
contributed more to the growth in local traffic congestion than had a lengthening of the work
trip over time. This implies that the strategies for reducing vehicle kilometres should reconsider
the predominant interest in commuting activity and give more emphasis to non-commuting
travel as vehicle kilometres increase.
Securing higher residential densities regardless of distance from the core of an urban area
appears on balance to reduce automobile kilometres travelled, but only if accompanied by travel
pricing policies designed to make the car less attractive and complementary improvements in
public transport. The increase in density near rail stations and bus routes provided it is combined
with road pricing has been recognised for many years — the constraint is the political will to
implement serious road pricing. Increasingly urban and regional simulation studies are finding
that a comparison between dispersed-growth and contained-growth scenarios finds no clear
winning scenario in terms of emissions. Concentration of travel in the centres leaves the
peripheral areas less congested and therefore people travel farther in these areas.
The anthropological invariance view of travel behaviour is very appealing. When combined
with the residential density effect (and pricing of automobile use) we begin to see niche
opportunities for public transport — train and bus — throughout the urban area.
Emerging directions
Out of a heritage evolves current trends and speculations as to which ones are likely to
dominate the patterns of national evolution over the next 35 years and beyond. Projecting with
insight and wisdom into the far future is risky business indeed — history has shown all too often
the errors of prediction. The suggestions that some appealing infill policies will require 40 —
100 years to have a noticeable impact may disappoint some and encourage others to reject the
ability of public transport (as a beneficiary of infill) to assist the process of desirable change —
maybe the ‘solution’ is to redefine the period of time in the future that the current generation
should be responsible for and see the next 100 years as a candidate. Questions on the agenda of
the 1990’s such as global warming, local air pollution, energy consumption levels, ‘sprawling’
cities and loss of amenity may well be handled best by technologies which many currently
criticise and even despise such as automobiles and roads, in favour of technologies such as
railways which have been described by some road advocates as:
 ‘... a technology belonging to the nineteenth century [which] are about as efficient when
compared to roads as waterways and canals (home: eighteenth century) are when compared to
railways. But they enjoy a special place in the affections of many otherwise sensible
individuals’. (Ross Swan, Editorial in World Highways, April 1995,7).
Two major international trends related to the performance criteria of interest need to be set out.
The first trend is the continuing rise throughout many countries in automobile ownership and
use.
For example, between 1970-71 and 1989-90, total passenger vehicle registrations in Australia
grew by an average of 3.5% per annum (a low of 1.25% in 1985-86 and a high of 5.6% in
1972-73), equivalent to 0.39 vehicles per head in 1970-71 and 0.44 vehicles per head in 1988-
89. This trend is likely to continue until automobile ownership levels off when it approaches
60.6-0.8 personal vehicle per adult, as is occurring in the USA. The increase in ownership by
females is most noticeable. Europe is witnessing a similar trend. Korea has witnessed a 25%
annual increase in car ownership since 1982, growing from 1 million to 8 million vehicles in a
population in 1995 of 70 million people. In the last 10 years, the number of passenger vehicles
in China has increased by an average of 15% per annum (and rising to as high as 30% per
annum in developed coastal regions). There are currently 9.93 million cars and 30 million
Chinese licensed to drive a car. As many societies approach a value of 0.8 vehicles per head
(assuming 20% non-adults), it is likely that per-capita use will also level off given the strong
evidence that distance travelled per passenger vehicle has shown remarkably little variability
over time. The growth in recent years in the leasing of automobiles in the rental car industry to a
growing market of short-term visitors to cities together with the growing use of taxis adds
further automobile traffic to the system.
Since 1971, average annual kilometres per passenger vehicle in many countries have varied
between 10,000 and 16,000. Total time spent travelling per person has also shown remarkable
regularities across countries and time periods (confirming the presence of a constant travel time
budget). As improvements in transport infrastructure and service levels occur, households and
firms relocate to take advantage of other benefits of location while preserving the mean and
variance of travel times throughout the urban area (Marchetti 1992). Any future improvements
in road infrastructure which increase average speeds tend to increase annual distance travelled
without affecting travel times in any noticeable way.
The second trend is the very noticeable reduction in total noxious air-pollutant emissions in  the
western world but a worriesome future for greenhouse gas emissions, and all emissions in
emerging economies
Stringent new requirements for emissions of hydrocarbons, carbon monoxide, and nitrogen
oxides from new automobiles (and trucks) have been introduced in many countries. Energy
consumption per vehicle kilometre travelled is declining in western economies although
increases in the growth of automobiles and total vehicle kilometres results in a net increase
averaging 3.36% per annum. Thus the absolute reductions in emissions are even more
impressive when we see the growth in vehicle use. The benefit of emission control legislation is
evident. Disturbingly, however, efforts in countries such as Australia and the USA amount to
very little internationally when we see the positive trend worldwide for carbon monoxide and
hydrocarbon emissions disappearing in about 10 years time due to the projected growth in
countries where emission controls are minimal (Table 1).
7Table 1: Global Trends in Motor Vehicle Emissions
Carbon Monoxide (tons/year)
Year Car Light Trucks Motorcycles Heavy Trucks
1990 223,357,376 1,260,248 8,168,139 7,793,019
1995 217,043,366 1,410,969 9,209,773 8,301,436
2000 183,131,401 1,623,464 10,464,134 9,374,474
2010 97,559,141 2,077,267 14,166,965 12,214,989
Hydrocarbons (tons/year)
Car Light Trucks Motorcycles Heavy Trucks
1990 30,025,462 506,570 5,568,461 1,818,987
1995 26,309,692 529,987 6,387,750 1,830,407
2000 23,314,293 607,874 7,075,987 2,038,046
2010 22,084,536 798,924 8,227,297 2,637,515
Nitrogen Oxides (ton/year)
Car Light Trucks Motorcycles Heavy Trucks
1990 11,049,831 1,995,856 481,970 14,654,156
1995 10,651,242 2,205,343 550,760 13,459,297
2000 8,387,873 2,517,257 619,217 15,054,203
2010 5,996,606 3,113,332 782,274 18,752,930
Carbon Dioxide (tons/year)
Car Light Trucks Motorcycles Heavy Trucks
1990 2,140,563,394 648,810,244 115,235,655 1,095,306,335
1995 2,326,778,635 714,188,146 131,007,340 1,272,857,434
2000 2,287,475,047 764,561,988 147,578,254 1,468,158,497
2010 2,588,738,693 802,074,961 190,301,058 1,934,317,592
Source: Walsh (1993)
Notes: PM-10 = particulate matter, CO2 = carbon dioxide, CO = carbon monoxide, VOCs = volatile organic
compounds, NOx = nitrogen oxides. USA = all highway vehicles, Australia = passenger cars. Sources: USA =
National Air Quality and Emissions Trend Report 1993, Office of Air Quality Planning and Standards, EPA,
October 1994. Australia — Greenhouse Gas Emissions from Australian Transport, BTCE Report 88.
This contrasts with the continuing increase in greenhouse gas emissions, primarily CO2. More
than three-quarters of the carbon dioxide emitted from all transport sources in Australia and the
USA comes from automobile and truck fuel (Table 2). Changes in CO2 emissions is highly
correlated with changes in automobile fuel efficiency and vehicle use, strongly hinting at the
major benefits available from improvements in the fuel efficiency of automobiles and reduction
in vehicle use. Dobes (1995) has compared greenhouse gas emissions in Australia in 1900 and
the year 2000 and concludes that
‘Within the limits of long-term historical comparisons and availability of data, it may be
concluded that use of the internal combustion engine itself has not contributed
disproportionately to greenhouse gas emissions in the transport sector. The equally qualified
corollary is that an economy of size similar to that of today would not have generated a
8significantly lower quantity of greenhouse gases had the motor car not replaced animals and
steam from 1900’ (Dobes, 1995, page 19).
The automobile is the dominating form of motorised transport in terms of the major emissions.
For example in Australia (Table 2a) we see that 78.9% of all carbon dioxide, 93.3% of all
carbon monoxide (‘smog), 65% of nitrogen oxides and 90.3% of NMVOC’s in the transport
sector is produced by cars and trucks. Importantly, less than one-quarter of all carbon dioxide
emitted derives from the transport sector compared to nearly three-quarters of carbon
monoxide. In OECD Europe (OECD 1991), in 1991 the estimate of transport’s share of
nitrogen oxide, carbon monoxide and carbon dioxide is 60% (49-76% across countries),  78%
(71-86%) and 21% respectively. Similar findings for carbon monoxide and nitrogen oxide exist
in the USA (Table 2b) although the VOC contributions are much higher as a percentage of all
sources of VOC.
Table 2.  Estimated Emission Levels by Transport Mode and Transport Proportion of
Total Emissions, 1992-93. NMVOC = non-methane volatile organic compounds
a. Australia. Source: BTCE Report 88, 1995 (‘000 tonnes)
Trace gas Road Rail Air Sea Total
Transport
Total
emissions
energy use
Transport as a % of
total emissions
Carbon dioxide 53815 1602 8618 4132 68167 288353 23.6
Carbon monoxide3073 14 80 124 3291 4470 73.6
Nitrogen oxides 307 40 33 91 473 1276 37.1
NMVOC’s 402 3 3 38 445 628 70.9
b. USA. Source: Davis, 1995 (millions of short tons)
Trace gas Road Rail Air Other off
highway
Sea Total
Transport
Transport as a %
of total emissions
Carbon dioxide 311.3 9.1
(est.)
54.3  in road 21.5 (est.)396.2 31.8
Carbon monoxide59.99 0.12 1.02 12.88 0.06 75.26 77.4
Nitrogen oxides 7.44 0.95 0.15 2.04 0.18 10.42 44.5
NMVOC’s 6.09 0.04 0.20 1.91 0.04 8.30 35.6
PM-10 0.20 0.05 0.05 0.27 0.03 0.59 1.3
Sulfur dioxide 0.44 0.07 0.01 0 0.2 0.72 3.3
If we take a closer look at the growth in cars, light-duty trucks (LDT’s), heavy-duty trucks
(HDT’s) and motorcycles (MC’s) throughout the world (Table 3) as a good indicator of the
potential increase in air pollutants without efforts to curb such growth, (the last type of road
vehicle being dominating in many fast developing economies), some interesting results emerge.
Economies in the rapidly industrialising Asian-Pacific have annual vehicle growth rates at least
50% higher than the USA and Europe, signalling the challenges the world faces with containing
the growth of the automobile and the truck. The CO2 emissions per capita for selected countries
(Table 4) show the much higher rates for wealthier nations and signal the direction that the
emerging economies will be heading without appropriate actions to stem the massive increases
in carbon dioxide. Most emerging and relatively poorer economies currently exhibit rates per
capita less than 1 tonne in contrast to an average of 3.34 for OECD countries. The challenges
facing these countries to reduce emissions are huge; and hopefully will benefit from the evidence
9on policy instruments implemented in the mature economies such as emissions controls on
automobiles and trucks. The Australian evidence (Figure 2) is very encouraging.
Table 3. Annual road vehicle growth rates
USA EC EFTA EE OECD
Pacific
RICA RICB ROW
1989-95
Cars 1.5 2.5 2.0 3.0 4.0 7.0 7.0 3.5
LDT 2.0 2.5 2.0 3.0 4.0 7.0 7.0 3.5
MC 0.0 0.0 0.0 3.0 -1.0 7.0 7.0 3.5
HDT 2.0 2.5 2.5 3.5 3.0 5.0 5.0 3.5
1995-2000
Cars 1.5 2.5 2.0 3.5 3.0 6.0 6.0 2.5
LDT 2.0 2.5 2.0 3.5 3.0 6.0 6.0 2.5
MC 0.0 0.0 0.0 3.0 -1.0 5.0 5.0 3.5
HDT 2.0 2.5 2.5 3.5 2.5 4.0 4.0 3.5
2000-2010
Cars 1.5 2.0 2.0 3.5 2.0 5.0 5.0 3.0
LDT 1.5 2.0 2.0 3.0 2.0 5.0 5.0 3.0
MC 0.0 0.0 0.0 2.0 0.0 5.0 5.0 3.0
HDT 2.0 2.5 2.0 3.0 2.0 4.0 4.0 3.5
Source: Walsh (1993). EC = European Community, EFTA = European Free Trade Association, EE = Eastern
Europe and the republics of the former USSR, OECD Pacific = OECD countries of the Pacific including Japan,
Australia and New Zealand, RICA =rapidly industrialising countries that have take steps to introduce state-of-
the-art pollution control on cars (Brazil, Chile, Hong Kong, Mexico, Singapore, South Korea and Taiwan),
RICB = rapidly industrialising countries with minimal pollution control programs (Indonesia, Malaysia,
Philippines, Thailand), ROW= rest of the world including much of Africa, Asia and Latin America.
Managing the environmental effects of transport
People care a lot about the air quality, noise, scenic and biological impacts of automobiles and
trucks. At the same time, a very small minority care so much as to be willing to reverse the
longstanding and pronounced shift toward personal mobility represented by automobile
ownership. Like accidents, there is little if any economic analysis that could support draconian
measures to reduce the use of automobiles and trucks sufficient in order to ‘solve’
environmental problems (Small 1991). The desired responses would either have to be a switch
to public transport and/or a reduction in travel. If we observe that only 8% of all urban
passenger movements are by public transport in Australia, a very small switch away from the
automobile of say 1 percentage point is a 10 percent increase in public transport patronage. This
is huge for public transport but is negligible for car use.
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Table 4. Carbon Dioxide Emissions for Selected Countries, 1990
Country Population
(millions)
Emissions
(m tonnes)
Transport
Emissions
per capita (tonnes)
Contribution of
 transport to
 emissions (%)
Australia 17.1 288.4 3.87 23.2
Belgium 10.0 122.1 3.64 29.7
Bulgaria 8.8 81.5 1.34 14.5
Canada 26.5 452.7 5.46 32.0
Denmark 5.1 55.5 2.92 27.0
Finland 5.0 60.6 3.01 24.8
France 56.4 350.5 2.07 33.3
Hungary 10.6 75.2 0.99 13.8
India 850 563 0.08 11.7
Indonesia 178 118.2 0.17 26.0
Italy 57.7 371.8 1.76 27.3
Japan 124 1074.7 1.73 19.9
New Zealand 3.4 26.2 3.02 39.3
Nigeria 115.5 71.6 0.05 8.7
Philippines 61.5 38.4 0.22 35.2
Poland 38.2 473.5 0.91 7.3
Sri Lanka 17.0 3.5 0.12 60.0
Sweden 8.6 56.3 2.84 43.2
Switzerland 6.7 45.9 2.52 36.8
Turkey 56.1 182.5 0.39 11.8
United Kingdom 57.4 564 2.10 21.4
United States 250 5224 6.11 29.2
OECD 839 10,300 3.34 27.2
5,292 22,700 0.83ß 19.3
World
Source: BTCE (1995)
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Figure 2: a) Truck emissions: nitrous oxides (gm/kWh)
b) Truck fuel efficiency (tonne kms per litre
c) Improvements in truck productivity(thousands of tonne kms per yr per vehicle
There are fortunately plenty of other measures — technological and behavioural — that could
greatly reduce the problems without having much effect on overall mobility. For example, the
evidence that a small fraction of the cars are causing a high disproportionate fraction of air
emissions suggests that a greater effort to improve the inspection and maintenance of the highly
sophisticated pollution control devices on cars and trucks would probably greatly reduce this
particular environmental impact. This may not satisfy the proponents of alternative means of
movement such as public transport, yet it is clearly resolving their concern about a major
environmental downside of the automobile. The challenge for reducing greenhouse gas
emissions remains however, although a recent study undertaken by the Institute of Transport
Studies (unpublished) supports increasing controls on automobile technology, combined with
pricing from the set of possibilities (increased fuel excise, carbon tax, congestion pricing, and
parking pricing) and the promotion of alternative work practices.
Apogee Research (1994) reviewed the literature on transport control measures (TCM’s) to
identify their effectiveness in reducing regional emissions and conclude that pricing has the
strongest impact on reducing emissions of mobile sources, with land use planning,
telecommuting and compressed work weeks having high potential, although the evidence on the
latter is currently speculative. TCM’s such as high-occupancy vehicle (HOV) lanes, incident
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management, employer trip reduction, transit improvements, signal timing, area-wide
ridesharing, park and ride parking facilities, bicycle/pedestrian facilities and buy-back of older
cars have a very weak impact on mobile source emissions. Many of these poorly performing
TCM’s have been recognised for some time as being cosmetic in impact and not suitable
surrogates for real impacting policies. The recent increase in off-street quality parking at key
suburban rail stations has encouraged switching of modal access from bus to car, with negligible
impact on linehaul modal switching. Buy-back of older vehicles, a policy being promoted by
some governments, forces purchase of younger vehicles. These vehicles are more fuel efficient,
cleaner and have lower operating costs, tending to encourage increases in vehicle kilometres in
line with the idea of a constant expenditure budget of transport (approximately 16% of gross
expenditure when automobile capital is included).
Cambridge Systematics (1994) evaluated the effects of a large number of land use and TDM
strategies on commuting behaviour in the Los Angeles Metropolitan Area. These strategies
were classified as financial incentives (which included transit subsidy, employee parking subsidy,
carpool/vanpool subsidy), flexible work schedules (including flexible work hours,
telecommuting program, compressed work week program), and assistance programs (including
employer-based matching programs, guaranteed ride home). They concluded that if the aim is to
reduce the drive-alone modal share then:
 ‘A successful travel demand management strategy should be built around a core of financial
incentives, regardless of the land use and urban design characteristics of a particular site’
(Cambridge Systematics 1994, 4-1).
A recent assessment of the health costs of road vehicle emissions in Australia suggests that the
air quality of Australian cities tends to be relatively unpolluted compared with cities in the
United States and Europe; and that there is currently no evidence that fine particles are above
safe levels. Air quality monitoring data based on sites around Australia demonstrate that
concentrations of most air pollutants are now at 'acceptable levels', for which the evidence
indicates no health risk. The pollutants Nox, CO and SO2 do not currently, and are not
expected within the foreseeable future, to exceed acceptable levels. Atmospheric lead levels
have been excessive, but with the reduction in use of leaded fuel, future atmospheric lead
concentrations for Melbourne are estimated to remain below the existing acceptable level of 1.5
ug/m3 as well as the proposed tighter level of 1.0 ug/m3. Ozone at levels above the current one-
hour standard of 0.12 ppm which is the threshold for definite health risk, occurred in Sydney
and Melbourne an average of 3 days over the period 1989-1993. In Victoria this rose to 17 days
when ozone exceeded the 0.08 ppm one-hour standard (the range of uncertain health risk).
Recent evidence in the USA reported at a Conference on the full social costs and benefits of
transport suggest that within 10 km of road, the nitrogen oxides 'eat' the ozone and hence
eliminate a major health risk attributable to automobile use. The chemical with the greatest
potential risk is PM10, referred to as 'road dust' or 'fugitive dust', There is however great
uncertainty as to its real health risk (McCubbin and Deluchi 1995) and the extent to which the
contribution by the automobile is confounded by wind erosion, salt spray, power plants and
other sources that produce particulates (even the common house dust).
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Road Traffic congestion and pricing - a missing building block
Traffic congestion is not a new phenomenon. Julius Caesar in 45 BC declared the centre of
Rome off limits between 6 am and 4 pm to all vehicles except those of officials, priests, high-
ranking citizens and visitors (Dobes 1995, 1).
Road traffic congestion, more than any other single item, provides a daily reminder to all of the
inefficiencies in the current transport system. Traffic congestion adds almost billions of dollars
to road travel costs. Calls for improved public transport are a common response; calls for
congestion pricing are rare (although increasingly being heard), and calls for discouraging road
construction as a contribution to reducing traffic congestion through encouraging the use of
public transport and assisting the move towards a more compact urban area are on the increase.
It is true that urban mobility in many cities throughout the world is being ‘strangled’ by the large
amounts of time unnecessarily wasted in traffic jams, draining the urban economy. It has also
been said that 'congestion is the sign of a healthy urban economy — what is lacking however is
the presence of organised congestion' . Congestion pricing does not eliminate congestion -
rather it ensures that the level is the outcome of efficient prices. The supply-side response of
more roads is not an efficient or sensible ‘solution’ in the presence of distortionary pricing
which is way out of line with the full set of externalities which arise from the effects of such
pricing. This does not preclude the development of strategic road links built for reasons other
than congestion mitigation, such as links to major transport hubs like seaports and airports.
We must continue to make the case for appropriate charges (as distinct from taxes) which
reflect the real cost of resources consumed in travel. Congestion pricing is arguably the only
policy that will make a noticeable difference in peak congestion levels in the world’s most
congested cities. Other policies can create real and substantial benefits (see below), but cannot
do much to reduce the most severe congestion. There is so much latent demand for car travel at
peak periods and during the shoulder periods that whatever capacity we can feasibly expect to
build, or that can be freed up by enticing a few drivers off the road, will quickly become filled by
people who are now being deterred only be congestion itself. This is a well documented
empirical reality known as the ‘fundamental law of traffic congestion’ (Downs, 1962, 1992).
Neutze (1995) in commenting on the relationship between roads and urban patterns says:
‘ I believe that if you correctly price roads, you will increase the extent to which the investment
will cause movement of employment to the outer parts of cities. If you price them correctly, the
areas where the price will be high will be in the inner urban areas because that is where the
road costs and land costs are high. Land is scarce, therefore it is expensive to provide roads
just as to provide buildings in those areas. That will discourage the use of roads in urban
areas and that is one of the reasons why, even with optimal investment, you will have and
should have high levels of congestion in places where land prices are high’.
Implementation of congestion pricing involves recognition of the following issues:
• congestion pricing would cause some motorists to change their behaviour
• congestion pricing would result in a net benefit to society
• congestion pricing is technically feasible
• institutional issues are complex but can be resolved
• all income groups can come out ahead given an appropriate distribution of revenues
• some motorists will lose
• congestion pricing would reduce air pollution and save energy
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• the political feasibility of congestion pricing is uncertain
• evaluation of early projects is crucial
• an incremental approach is appropriate
Efficient pricing however is a necessary but not sufficient condition for a socially desirable
outcome. There must be a role for other policy instruments such as physical planning. The limits
to pricing as a planning tool are vividly illustrated in a UK House of Commons Transport
Committee hearing in which the expert witness, Goodwin (1995) said:
‘ ....there is the intriguing test of intuitive common sense. It is noticeable that there are
some transport policies that nobody suggests should be determined by 'willingness-to-pay'.
An example is the division of road space between vehicles and pedestrians. It would be
possible to say that the relative width of sidewalk and carriageway should be determined by
the amounts that pedestrians and vehicles are willing to contribute, or even more
specifically that pedestrian-actuated traffic signals should require the insertion of  a coin.
The logic in one sense is similar to that of road pricing, but it does not command serous
consideration. Nor does there exist (as far as I know) an underground of hard-line road
prices biding their time until the moment is right to implement pedestrian charging with
push-chair supplements and a penalty for elderly slow walker’
Efficient pricing signals and physical planning ordinances should be viewed as being as much
potential complements as they are potential substitutes. The “dark green” end of the
environmental spectrum has tended to treat physical planning (constraints) as an alternative, at
least partially, to “failed” pricing. Pricing however differs from physical planning in one
important aspect — it provides money. Under the new realism banner, eloquently documented
by Goodwin et al. (1991), it is argued that the huge revenue sums raised from any change in
road user prices should in part at least be allocated in a way which is consistent with the
preferences of both society and transport users.
Allowing for both economic reasoning and political reality, the 'rule of three' is actively
promoted in a number of countries. The road space initially released by congestion pricing can
be used as follows: one-third reclaimed for environmental improvement, including pedestrian
and non-transport uses, one-third used for extra traffic for which the reduction in congestion
would be important. For example, use the revenue to favour buses, delivery trucks, emergency
vehicles and disabled travellers. A final one-third would have the effect of reducing congestion
delays for all remaining traffic. To maintain this benefit will require a combination of pricing and
non-pricing instruments to offset the tendency for traffic growth to eliminate the achieved speed
increase.
Urban Public transport
Opportunities to make better use of public transport exist in all urban areas. Some of these
opportunities however involve a choice between bus-based and rail-based systems and a
recognition that rail systems have the inherent advantage of a dedicated track, while bus systems
offer greater flexibility and lower cost.
Roads are used by public transport; indeed they are arguably the most flexible form of
infrastructure in accommodating mass public transport, and are capable of assisting public
transport in adapting to changing levels of traffic density for relatively low cost. To be specific,
buses can be interacted with roads in a low density mode (ie buses mixing with all other traffic);
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as demand for public transport increases buses can be given dedicated road space (possibly in
the interim mixing with high occupancy automobiles and taxis). As traffic densities increase
even more, buses can take on the characteristic of linked vehicles (which are called trains) and
operate over sections of the infrastructure under a single control unit. The provision of
opportunities to expand the role of buses and bus systems (or bus-trains) is greatly enhanced
where freeway-level infrastructure is in place, since it is most likely to provide the required
alignment essential for public transport to accommodate changing traffic densities. There must
however be a cultural change within the planning community in recognising the important role
of road infrastructure in public transport provision and to promote such capacity specialisation
in the future. Mixing buses and cars however in high-occupancy vehicle (HOV) lanes is not a
marketable strategy no matter how sensible it may be on other criteria. One would like to
imagine in a world of institutional reform centred on outcomes that modal-planning is replaced
with outcome-planning which allows for freeways to become busways and then railways at very
high levels of traffic density.
This ability to efficiently and effectively accommodate flexible densities is not a trait of fixed-
track rail systems simply because the latter cannot be used for other forms of transport (eg cars
and trucks). A common track as offered by a road is the most efficient form of infrastructure
technology for accommodating changing traffic densities. Combined with efficient pricing it will
ensure that it is efficiently utilised and will not succumb to the indivisibility constraint of rail
track.
To illustrate the value of bus systems with dedicated road infrastructure for the linehaul
component of service, the Adelaide O-Bahn should be re-visited. Chapman (1992) undertook a
post implementation social cost-benefit analysis of the economic impact of the O-Bahn system
in Adelaide. Chapman concludes by saying that “.... Adelaide’s O-Bahn Busway ... has been one
of the relatively few public transport projects that can be considered to have in any way
contributed to the economic welfare of the community. It has been extremely popular with
commuters, initial ridership projections having been exceeded. Some very large travel time
savings have been provided, and commuters clearly appreciate the combination of limited stops,
high capacity, smooth ride and congestion free travel offered by a dedicated right-of-way, and
the high frequency, flexibility and through service into suburban areas offered by a conventional
bus system”. Furthermore, Chapman says that “... in a city of Adelaide’s size and urban density
it has proven to be a much more effective and economic public transport service than
conventional heavy or light rail systems. It was constructed at approximately half the cost of a
comparable rail-based system and is one of the few public transport systems in this era of
automobile dependency that has been able to attract (and retain) passengers” (page 99). Taking
the general transit patronage decline and population growth in the corridor into account, the net
overall impact of the Busway is a patronage level approximately 53% higher on a daily basis
than otherwise would exist.
Managing the Environment Means Paying One’s Transport Way
A number of studies throughout Europe, Canada and the USA have consistently shown that
transport users generally do not pay enough user taxes and charges to cover their external costs.
In a review of 5 major studies, Gomez-Ibanez (1995) concludes that public transport users do
not pay their way largely because the fares they pay are not sufficient to cover the capital and
operating costs, not because they generate significant amounts of pollution and other social
costs. For automobile users, by contrast, government capital and operating expenses constitute
only about 20% of total external costs. Among the external costs, parking accounts for about
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20%, air pollution about 20%, accidents about 20% and energy security about 20%. These
figures are approximations, but they do highlight where the externalities exist. Some of the
international evidence is summarised in Table 5. It should be interpreted with great caution since
our knowledge of costing many of the items is both immature and often subject to huge
variations caused by the context in which transport services are provided.  The higher estimates
in the range for the USA are for urban peak trips.  The Australian evidence for the automobile
suggest that there is overpayment for automobile use, which might be queried for urban
congestion contexts. The message is simple — there is much scope for correcting the (under)
pricing of externalities via a mix of pricing and technological change to eliminates/reduce such
external impacts. There is also a need for much more research into identifying the variation and
sources of variation in each of the unit cost items.
Table 5: Estimates of external costs and subsidies for typical trips
cents/passenger km
(cents US, 1994)
Germany
Car
Germany
Train
Aust
Car
Aust
Bus
Aust
Train
USA
Car
USA
Bus
USA
Train
Government:
Capital 1.64
(*)
10.5 (*) 13.9 (*) 0.25 -1.4 0.18-4.4 8.75
Operating and
maintenance
0.0-2.2 27-33 19.0
Other govt (police,
fire etc)
0.18-1.1 0.07-0.16 0.06
Subtotal 1.64 10.5 13.9 0.4-4.7 27.1-37.2 27.6
Societal:
Congestion 2.8 .01 0.0 0.25-9.7 2.3 0.0
Air pollution 2.4 0.38 2.0 2.4 2.2 0.6-4.7 1-2.8 0.9-3.2
Noise pollution 0.24 0.06 0.9 0.2 1.0 0.06-0.5 0.03-0.3 0.13
Water pollution 0.1 0 0 0.06-7.5 0.06
Solid waste 0..13 0.0
Accidents 1.7 0.18 1.7 0.1 0 .88-2.1 .43-1.4 .38
Energy 0.8 0.1 0 0..44-3.2 0.56-1.8 0.25-.8
Parking 0.5 0 0 0.5-6.8
Other 0.008-5.2 0.25
Subtotal 4.25 .59 8.8 2.81 3.2 2.8-12 4.66-8.88 1.69-4.4
User payments: 16 (**) 8 (**) 7 (**)
Fares, tolls 0.0 8.8-11.9 8.8
Taxes and charges 2.1 .4 0.0 0.0
Subtotal 2.2 16 8 7 0..44-1.3 8.8-11.9 8.8
Net Subsidy 2.13 -5.56 4.81 10.1 2.8-14.5 23-34.1 41-23
Source: Gomez-Ibanez (1995). Germany and Spain data are from the European Federation for Transport and the
Environment; the USA data are from the World Resources Institute, the National Defence Council and Todd
Litman (an independent Consultant). Australian Data is sourced from Austroads (1994a). (*) = sum of capital,
operating and maintenance costs. (**) includes operations, ownership and fares.
Placing Transport in a Policy Context
The community should rightfully raise questions about suitable policy instruments and strategies
designed to produce outcomes reflecting the goals of transport management which have high
levels of positive impact in terms of the performance criteria which define success. There are
many policy instruments available; too many to explicitly identify. What is useful is a tabular
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summary (Table 8) of the degree of impact of a select set of potential instruments in terms of
the performance criteria selected as measures of success.
These policy instruments are representative of the broad types of actions worthy of
consideration. The directional indication of impact reflects what we believe will be the likely
degree of influence of a policy within a range of application which we believe might be
introduced given realistic constraints such as politically feasibility and widespread community
support. There is almost certainly to be disagreement on the impact because of the complex
systemwide interaction, but that is accepted — the primary objective is to encourage debate.
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Table 6. Summary of potential impact of policy instruments (within likely
achievable range and likely behavioural responses over next 40 years)
Degree of impact on measure of success
blank = no or negligible effect, ? = unsure
Air
Pollution
Global
warming
Energy
consumed
Traffic
congestion
Congestion pricing (Mix of Charges and Taxes)+++ ++ +++ +++
Increase Parking charges (CBD, regional centres)+++ ++ ++ +++
Parking rationing/restrictions in CBD ++ + + ++
Toll road charges (selective major routes) + ? ? +
Restrictive automobile access to CBD ++ ++ ++ ++
Reduce sales tax on new autos — skew/eliminate+? +? +?
Increase vehicle registration charges (by age,
weight, fuel)
+ + +
Limits on Company car provision and use ? ? ? ?
Limit maximum age of vehicles + + +
Carbon tax (linked to alternative fuels) +++ +++ +++ +
Fuel excise by fuel type: increase/exemptions+++ +++ +++ +
Tradeable permits + + +
Fee-based compulsory emissions checks +++ ++ ++
Price rebates/discounts on alt. fuelled vehs (end use
impacts only)
+++ +++ +++ ?
Govt purchase and scrap high emitters ++ + +
Alternative fuels — electric vehicles (end use
impacts only)
+++ ++ ++ ?
Alternative fuels — LPG , CNG, diesohol (end use
impacts only)
++ ++ ++ ?
Automobile engine/transmission technology
improvements — conventional fuels
++++ ++++ ++++
Automobile vehicle design (weight, drag) ++++ ++++ ++++
Intelligent Transport Systems ? ? ? ++
Route guidance ? ? ? ++
Traveller information systems ? ? ? ++
Urban form and density (physical planning,
dwelling mix):
Legislative actions (zoning etc.) +? ? ? +
Compact cities with regional nodes ? ? ? +
Work-Related Incentive Strategies:
Ride sharing and employer incentives + + +
Telecommuting +++ +++ +++ +++
Compressed work week (time use) ++ ++ ++ +++
Non-motorised options — bicycle, walk + + +
New public transport — light rail +? +? +?
New public transport — bus priority systems++ ++ ++
Public transport — park-n-ride/kiss-n-ride ? ? ? ?
Existing public transport — reduce fares
Existing public transport — increase levels of
service
+ + + +
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Title:A Transport Strategy for Adelaide
Abstract:
Transport strategies are commonly prescriptive, interventionist and focussed on micro-
management of transport. Their focus on support for public transport and implementation of
travel demand management measures appears to sometimes overlook characteristics of
transport demand, in particular the role of urban land and transport markets, that constrain
the influence of government actions. The strategies could have perverse effects if they
inhibit adaptation of urban public transport, distract attention from other worthwhile
measures to improve road transport, and neglect alternative transport futures. Work to
prepare a transport strategy for Adelaide is seeking to develop a better understanding of
matters that need to be addressed.
Date: April 1996
The Context
Say a surgeon recommended an operation.  The surgeon indicated the price and the
expected outcome.  Some months later, the bill came in.  It was 50 percent greater than the
surgeon had earlier indicated.  Worse still, the operation was only half as effective as the
surgeon had suggested would be the case.  We could probably guess what our reaction
would be.
In the case of products, the law is stronger still.  W  would almost certainly be guaranteed
our money back if a product turned out so far away from expectations.
Let’s turn briefly to a LRT constructed in Portland in the mid-1980s. Upon deciding to
undertake an Environmental Impact Assessment (EIA) for the project, which already
implied a level of commitment to it, the forecast 1990 patronage for the proposed LRT line
was 42,500 passengers per day.  Between the Draft and Final Environmental Impact
Assessments, the estimated capital cost of the project increased by 22 percent, estimated
operating costs rose by 84 percent, and forecast patronage was revised downwards by 28
percent to 30,800 passengers per day for 1990.  Nevertheless the project went ahead.
By the time the project was completed, the cost had risen by 55 percent above the initial
estimate after allowing for inflation, although differences in the scope of the project result in
this overstating the scale of the real increase (US Department of Transportation 1989).  The
final cost was about A$16 million per kilometre in current prices, including the cost of
rolling stock.  During construction the patronage forecasts were revised downwards several
more times, eventually to 17,000 passengers per day.  Hence, when patronage was about
20,000 passengers per day during the first few years of operation in the late 1980s, the line
was reported as being “recognised as a major success from [the] opening day” (Gerhart
1989).
This pattern is the rule, not the exception.  A review of forecast and outturn patronage and
costs for ten rail systems built with Federal assistance in the USA in the last twenty years
indicated that capital costs were, on average, 61 percent more than initially estimated, while
patronage was 53 percent less than that initially forecast (US Department of Transportation
1989).
I can only imagine that a good search would find similar examples in Australia.  A quick
look back at the initial assessment of the Adelaide O-Bahn, in which I was involved,
indicates that we did better than occurred in Portland, but the drift was, nevertheless, the
same.
It is harder to judge the performance of transport planners when it comes to transport
strategies.  But, the trouble we have had getting the tangible aspects of at least some
projects right, and a broader review of transport over the last thirty years, must cast some
doubt.
Background to the Transport Strategy for Adelaide
The policy of the current Government of South Australia has been to “redress the transport
policy vacuum in Adelaide by developing a 10 and 20 year Strategic Plan for Transport
which focuses on providing an efficient and integrated road and public transport network to
cater for Adelaide’s long term passenger and freight needs” (Liberal Party 1993).
This is illuminating in the first place because it identified a transport policy vacuum.  And, of
course, it begs the question of what the transport strategy should look like, what it is meant
to achieve, and how it should be prepared.
A Transport Strategy can mean many things to different people.  To some, it is the occasion
to express a vision; for others it is a list of desired investment projects.  To an extent, both
of these are important.  Bu , neither seems to be sufficient.
Past experience indicates that many in the community will be unconvinced of the worth of a
program of projects alone.  On the other hand, the risk with vision planning is that it may
simply describe how the proposers would like things to be, or hope that things could be.
Seeking these ideals is, I perceive, an important element of planning in our democratic
environment.  It may also be that it is an outcome of the process that seeks to reconcile the
conflicting perceptions and desires that exist in the community.
Thus, ever higher objectives are considered until a sufficiently general, and generally less
explicitly useful, one is found that all can agree on. However, by concentrating on where
we would like to be, there is a risk that we may assert rather than conclude that the
destination will be effective and that there is a means to get there.  If neither of these should
be the case, little may be lost, even if little progress is made.  There is, however, also the
risk that perverse outcomes may occur.
Features of Transport Strategies
In reading transport strategies and related material, I have been struck by the plethora of
ideas, and the general dearth of supporting quantification of them.  What does this indicate?
Is it that we do not understand what is happening; that we do not have the tools and
understanding to assess the options available; or that the answers are inconvenient?  Are
there currently more ideas than knowledge in transport?
There has been a kaleidoscope of government policies and changes in transport in the last
30 years.  Am I right in my perception that there has been little reflection on the successes
and failures of these policies?  Yet I am sure there is much to learn from this period.  It has
seen two oil price shocks, cycles and structural change in the economy, a rising and
changing concern regarding environmental issues, and much demographic and social
change.  As an example of the latter, the number of women holding driving licences in
South Australia has grown at a double the rate for men; the number of people over 60 with
driving licences has grown even more rapidly.  Trends such as this indicate structural
change has occurred.  Do we understand this change and its implications?
But I am sure that the strategies I have seen reflect expressed community concerns -
concerns regarding increasing congestion, the decline an  role of public transport, and the
negative effects of the car on the environment, the amenity of arterial and local roads and on
personal safety.  It appears that the foundation of transport strategies is commonly the
identification of the disparity between actual and desired transport outcomes.  The
strategies then propose actions which it is implied will achieve the desired outcomes.
This focus leads to strategies which are commonly prescriptive, interventionist and focussed
on micro-management of transport.  Objectives may include desired mode splits between
car and public transport, reduced trip lengths, urban consolidation and a range of other
ideas for managing transport demand.  The transport strategies appear to presume that
planners, governments and others who influence them are able to determine the transport
outcome which maximises community welfare, and are able to secure those specific
outcomes.
In Adelaide, we set out to examine these matters.  Following sections present an overview
of our findings.  A final section describes the current approach we are undertaking to
prepare the transport strategy for Adelaide.
Features of Past Transport Policy in Adelaide
The 1960s was a period in which considerable emphasis was given to investment in
transport infrastructure.  It was also a period which saw a developing interest in the
integration of land use and transport. The Metropolitan Area of Adelaide Development Plan
was published in 1962 in this context. The subsequent Metropolitan Adelaide Transport
Study (MATS), which was completed in 1968, provided a more detailed plan for the
development of transport infrastructure in Adelaide.  While it is commonly recalled because
of its freeway proposals, the MATS report also proposed construction of new rail lines and
investment in new rolling stock and public transport depots.
Community attitudes had clearly changed by the time the MATS report was published.  The
widespread disapproval of the proposal for a major network of freeways in Adelaide
marked a turning point from the previous certainty regarding the development of transport
in Adelaide.
In 1970 the Government commissioned a review of the MATS proposals.  The review was
required to give emphasis to the potential role for public transport and to identify means for
encouraging innovative public transport.  The Breuning Report, as it became known,
identified actions to achieve this.  Nevertheless, it also recommended that land continue to
be acquired in the freeway corridors, suggesting that there was no doubt that Adelaide
would require, at some time, high speed north-south transportation corridors.
The quadrupling of oil prices in 1973 strengthened the shift in community attitudes and
transport policy.  The general view appears to have been that the growth in car travel and
decline in public transport use was the result of an unfair advantage being given to cars and
inadequate concern for public transport.  A new vision, and basis for transport policy,
emerged which sought to attract people from cars by improving public transport.  Reduced
funding for investment in roads in the 1970s increased the emphasis given to getting better
use from the existing road system rather than provision of additional road capacity.
Confidence in the ability of these strategies to accommodate future transport demand led to
the land reservations for the major transport corridors in the central region of Adelaide
being gradually abandoned.
Concerns during the 1970s and into the 1980s regarding emissions that caused
photochemical smog and the second major rise in oil prices in 1979 and reinforced these
policies.
By the early 1980s, it might have been concluded that the policies pursued in this period
were not having the intended effect.  For example:
· While public transport patronage had increased, the number of trips made by car had
increased even faster.
· The subsidy for public transport had been rising much faster than patronage (more than
three times the rate in Adelaide in the period 1973-82).
· Public transport was becoming less efficient (with about half of the increase in the
subsidy for public transport being absorbed as higher unit costs - Transport and Road
Research Laboratory 1980 and 1985, and Bray 1995).
· The subsidy for public transport was regressive (Amos and Starrs 1984, and Duldig and
Gaudry 1993).
These shortcomings appear to have been perceived, for transport policy evolved in the
1980s from one focussed on improving the supply of public transport alone to the broader
approach of travel demand management (TDM).  While concerns regarding smog and the
availability of energy declined, greenhouse gas emissions assumed a major influence on
articulated policy.
However, public transport’s share of passenger travel continued to decline from the early
1980s in Adelaide (and also in other cities where data is available - National Transport
Planning Framework 1995).  In Adelaide, the decline occurred even though financial
support from the State Government for public transport remained constant in real terms.
Rising traffic congestion in most cities indicates that the growth in road traffic outstripped
the provision of additional road capacity.
Work undertaken during preparation of the Planning Strategy for Adelaide indicated that
development in the outer suburbs of Adelaide was not simply the result of people being
forced to these areas, but rather was the result of more broadly-based, reasoned decisions
(Planning Review 1992).  The Strategy saw the need to manage the development of the
outer suburbs to avoid sensitive areas.  It also promoted the development of a hierarchy of
centres in Adelaide, in particular five regional centres in addition to the City of Adelaide.
More emphasis was given to infill development than to urban consolidation.
The apparent failure of TDM to date, at least in terms of achieving a structural change in
urban transport, can be attributed to either:
· a lack of commitment by governments to properly implement TDM; or
· inadequacies in the TDM paradigm.
Resolving these matters is vital to the determination of policies that can influence transport
in the directions that are desired.
The Nature of Transport Demand
Decisions are made each day by people and businesses on the purchase and use of vehicles,
options for the location of activities and the need for, route, mode and schedule of trips.
Given all of these variables, people have considerable discretion in their transport decisions.
Their decisions are made in what economists describe as a market.  This is not some harsh
counting house.  It is an environment in which people take into account the need for various
activities, the value, cost and availability of cars, public transport, trucks, fuel etc, personal
preferences and values, and economic circumstance.
Flexibil ty in the transport market is complemented by flexibility in other markets.  For
example, even though governments can control land use in any specific location, people and
businesses are able to select the combination of permissible locations and available travel
options that optimise their travel and personal needs.
The presence of these markets is perhaps not so readily recognised because they exist
around us all of the time.  My consciousness of them has been raised by working in China
over the last decade, and more recently in Russia, and observing the transition of centrally
planned economies towards market economies.  This work has made me aware of how
much we take the presence of our markets for granted.
The importance and flexibility of these markets can be illustrated by the changes in trip
length that have occurred as metropolitan areas have grown.  In a rigid system, trip length
would be expected to rise as the average distance of residential areas from the Central
Business District (CBD) grows.  In Adelaide, though, the average length of road vehicle
trips has remained relatively constant at 7.4 kilometres since at least 1976.  This indicates
that the land use and transport markets have worked to allow continued low to medium
density residential life-styles and personal mobility without imposing a travel distance
penalty.  By contrast, the average trip length on public transport has been rising, and is now
50 percent greater than for road vehicles, because of the greater focus of its users on travel
to the CBD.
There is also a tendency to consider transport demand as being homogenous and
straightforward.  This is not the case.  Only half of work trips in Adelaide occur during the
peak three hours of each day - and work trips account for less than half of the travel during
these hours.  When we think of freight, there is a tendency to immediately think of the rail,
port and airport terminals.  Yet only 1 percent of commercial vehicle trips in Adelaide are to
and from the traffic zones that contain these terminals.  The desire for personal flexibility
and business needs result in continually changing and, I suspect, increasingly specialised
travel patterns.  Such specialised and complex outcomes are where markets excel.  But they
can also frustrate the intentions of governments.
As one would expect, markets allow people considerable latitude to alter their behaviour in
response to policy interventions of government.  For example, analysis in Adelaide suggests
that people would respond to a tax on car parking in the CBD by changing the location of
their trip rather than shifting to public transport.  Over time, people respond to rises in fuel
prices by buying smaller cars, thereby reducing the decline in the amount of travel that
might otherwise be expected.  Urban consolidation will increase trip generation rates if it
results in improved accessibility.
Moreover, not all government interventions in the market are benign.  The prov sion of
subsidies increases the amount of travel that is undertaken. It has be  estimated that free
fares on public transport in Adelaide would result in a 30 percent rise in its use, with about
one-third of the increase being the result of current users undertaking more travel (Philipson
and Willis 1990).
Government Influence in the Transport and Land Use Markets
Governments can seek to intervene directly in the land use and transport markets.  I  the
extreme, they could, for example, only allow high occupancy vehicles to enter the CBD or
could seek to limit further development of low density housing.  But governments are likely
to use such interventions only in extreme situations and where there is a reasonable chance
of success and community acceptance.  Can one hold much confidence that this approach is
likely to provide a sustainable solution to transport in Australian cities?
There are various means for exerting indirect influence, but the evidence is that their effect
is generally small.  This should not be surprising for they usually only provide opportunities
for people to behave in different ways than at present. The potential for success is therefore
dependent on the extent to which the measures match the preferences of people.  Thus, uch
policies are likely to be successful only if they release a constraint that currently restricts the
behaviour of people.
The components of transport demand that governments may be able to influence most easily
are those that are regular, such as travel to work and school.  However, in Adelaide travel
for these purposes has been growing at only one-third of the rate of growth of travel
demand for other purposes, and now accounts for only about a quarter of all trips.
Moreover, features such as the increasing amount of part-time employment and employment
in small to medium size firms suggests that even this travel is becoming more flexible and
hence less susceptible to control by governments.
Most demand management measures affect only a part of the transport market, and hence
have marginal rather than structural effects on the transport system as a whole.  This is the
case even with the promotion of public transport.  A two-thirds rise in the use of public
transport use in Adelaide achieved entirely by attracting people from cars, would reduce
road travel demand and greenhouse gas emissions from road transport in Adelaide by only
about 1 percent.
Implications for Transport Planning
The focus of transport policy until the 1980s on the supply of infrastructure and services
made things simpler for governments.  In so far as public sector transport planners and
operators were responsible for the supply of infrastructure and services, they were able to
both identify and implement the necessary changes.  Even so, there was an increasing need
over time for consultation with the public regarding development and operation of the
transport system.
One may interpret that transport planning has attempted to use the same command and
control approach as the policy focus changed to the management of transport demand.
Desired outcomes, and interventions which it was hoped would achieve them, were
specified.  The common designation of price as a demand management tool reflects this
approach by suggesting the use of prices as a means to achieve a desired outcome.  This
neglects the central role of prices in ensuring the efficient use of resources and its role for
ensuring a balance between supply and demand.
However, neither governments nor planners can influence transport demand as surely as
they were able to manage the supply of transport infrastruct re and services.  The
community holds the power to make decisions regarding their travel, and these decisions are
made in the market.
One might conclude that people are broadly satisfied with current transport outcomes.
ANOP (1995) reports that “Transport issues are not high on the agenda at a Federal Level.
[Only 6 percent of motorists interviewed] spontaneously mentions transport issues when
asked about the most import issues requiring Federal government attention.”  It should be
noted that the responses did not seem to suggest a differentiation between the
responsibilities of the Federal and State governments.
Even so, the community, political processes and transport planning still identify deficiencies
in urban transport.  This suggests that some people at least are unhappy with the decisions
made in the transport market and the practices of governments.  Th e is a need to
understand the factors which have led people to make transport decisions that result in these
perceived deficiencies.  The factors could include inadequate information, prices that do not
reflect economic costs and subsidies, and the presence of monopolies and social inequities.
It seems more likely that strategies and policies that seek to correct these deficiencies, and
thus allow people to make better decisions, have a greater potential to result in superior
outcomes than command and control type measures.
In the end, though, it seems likely that a gap will remain between the stated and revealed
preferences of many people. ANOP (1995) also indicated that the most spontaneously
perceived important transport issue was the need to improve public transport - even as
subsequent responses in the survey indicated that people were unlikely to transfer from car
to public transport.
While the 1970s urban transport policy paradigm of support for public transport as the best
means for enhancing urban transport was not effective, one might conclude that public
transport now might be in a worse state if the support had not been provided.  (An
alternative interpretation is that the paradigm and its TDM successor may be killing public
transport with kindness by sheltering it from possibly necessary adaptation.)  Whether he
TDM paradigm will be successful may yet to be determined.  Even if it should need to be
modified, its role in fostering a renewed interest in issues such as land use-transport
interaction will have been of value.
However, the focus of public policy on transport on the public transport and TDM
paradigms has also come at a cost. By fostering an expectation that they could satisfactorily
address urban transport issues, they may have distracted attention from other worthwhile
measures.  Two measures are of note:
· The USA sought to improve fuel efficiency in the 1970s and beyond through the use of
mandated fleet average fuel consumption targets. As a result, the average fuel
consumption of cars in the USA may now be lower than for cars in Australia. The gap
is forecast to increase. This has implications for greenhouse gas emissions.
· The current emission standards for cars in Australia are those adopted in the USA in
1975. Emission limits in the USA were reduced by about three-quarters in 1981, with
further improvements implemented in 1994, and yet stricter standards to be required in
2004. Australia is to adopt the 1981 USA standards in the period 1997-99.
The Transport Strategy for Adelaide
The preparation of a transport strategy in Adelaide involves four stages:
(a) Improving our understanding of the evolution of transport in Adelaide, of the current
situation and of current underlying trends.
 
(b) Given that the future is uncertain and is viewed in divergent ways by different people,
we are using a scenario planning process to identify plausible alternative futures for
Adelaide.  These scenarios, which have been developed by a group of people from
community, business and government organisations, are not intended to be forecasts.
Rather, they allow a range of futures to be expressed, and extend our mental maps.
From them we can delineate the broad extent of commonality between them, the areas
for policy choice and the need for flexibility.
 
(c) The next step, which is now being completed, involves the preparation of a
Discussion Paper.  The Paper will present the dilemmas indicated by history and the
current situation, the scenarios and their implications, and actions that are available to
respond to the dilemmas and needs of transport in Adelaide.
 
(d) After circulation of the Discussion Paper, the Transport Strategy will be developed.
The process will continue with the formulation of strategies and plans for specific
transport activities, for example cycling, freight transport, public transport and road
management and development.
If the Strategy is to be effective in having a significant influence on transport in Adelaide in
the future, it seems that several issues need to be taken into account:
· The strategy must be cognisant of the experiences and accumulated knowledge of
transport development in a variety of circumstances over the last 30 years.
· A Government and community vision for the role of transport is useful only if the
means exist for it to be realised.  Account must therefore be taken of the means by
which the Government can influence transport in Adelaide and their effectiveness.
· The Government has core functions with respect to transport in Adelaide for which it
alone is responsible.  These include setting of charges for some items and ensuring the
provision of a public transport system and an operational road network. For practical
reasons, these must be undertaken effectively and efficiently.
· The strategy must meet community expectations while reflecting the variety of views
held by people and the revealed preferences of the community.
· The transport system must be flexible so that it can accommodate innovation and
changes in economic, social and environmental circumstances.
Achieving these will not be easy. Few are simple.  So far, our Minister has been patient and
interested, while also being naturally concerned about the more ready presentation of
questions, doubts and dilemmas rather than consensus and solutions. I for one wish there
was an honest and easy way forward.
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